SEQUENCE LISTING 



<110> Rosenberg, Eugene 
Ron, Eliora 
Orr, Elisha 
Paitan, Yossi 

<120> GENE CLUSTER 

<130> 2290.00076 

<140> 09/m&f82& 110, &3 

<141> 1999-01-29 

<160> 20 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2392 
<212> PRT 

<213> Myxococcus xanthus 
<400> 1 

Val Asp Pro Ala Arg Leu Thr Arg Ala Trp Glu Gly Leu Leu Glu Arg 
15 10 15 

Tyr Pro Leu Leu Ala Gly Ala lie Arg Val Glu Gly Thr Glu Pro Val 
20 25 30 

lie Val Pro Ser Gly Gin Val Ser Ala Glu Val His Glu Val Pro Ser 
35 40 45 

Val Ser Asp Ser Ala Leu Val Ala Thr Leu Arg Ala Ser Ala Lys Val 
50 55 60 

Pro Phe Asp Leu Ala Cys Gly Pro Leu Ala Arg Leu His Leu Tyr Ser 
65 70 75 80 

Arg Ser Glu His Glu His Val Leu Leu Leu Cys Phe His His Leu Val 

85 90 95 

Leu Asp Gly Ala Ser Val Ala Pro Leu Leu Asp Ala Leu Arg Glu Arg 
100 105 110 

Tyr Ala Gly Thr Glu Ala Lys Ala Gly Leu Leu Glu Val Pro lie Val 
115 120 125 
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Ala Pro Tyr Arg Ala Ala Val Glu Trp Glu Gin Leu Ala He Gly Gly 
130 135 140 



Asp Glu Gly Arg Arg His Leu Asp Tyr Trp Arg His Val Leu Ala Thr 
145 150 155 160 

Pro Val Pro Pro Pro Leu Asn Leu Pro Thr Asp Arg Pro Arg Ser Ala 

165 170 175 

Thr Gly Leu Asp Ser Glu Gly Ala Thr His Ser Gin Arg Val Pro Thr 
180 185 190 

Glu Gin Ala Leu Arg Leu Arg Glu Phe Ala Arg Ala Gin Gin Val Ser 
195 200 205 

Leu Pro Thr Val Leu Leu Gly Leu Tyr Tyr Ala Leu Leu His Arg His 
210 215 220 

Thr Arg Gin Asp Asp Val Val Val Gly He Pro Thr Met Gly Arg Pro 
225 230 235 240 

Arg Ala Glu Leu Ala Thr Ala He Gly Tyr Phe Val Asn Val Met Ala 

245 250 255 

Val Arg Ala Arg Gly Leu Gly Gin His Ser Phe Gly Ser Leu Leu Arg 
260 265 270 

His Leu His Asp Ser Val He Asp Gly Leu Glu His Ala His Tyr Pro 
275 280 285 

Phe Pro Arg Val Val Lys Asp Leu Arg Leu Ser Asn Gly Pro Glu Glu 
290 295 300 

Ala Pro Gly Phe Gin Thr Met Phe Thr Phe Gin Ser Leu Gin Leu Thr 
305 310 315 320 

Ser Ala Pro Pro Arg Pro Glu Pro Arg Ser Gly Gly Leu Pro Glu Leu 

325 330 335 

Glu Pro Leu Asp Cys Val His Gin Glu Gly Ala Tyr Pro Leu Glu Leu 
340 345 350 

Glu Val Val Glu Gly Ala Lys Gly Leu Thr Leu His Phe Lys Tyr Asp 
355 360 365 



Ala Arg Leu Tyr Glu Ala Asp Thr Val Glu Arg Met Ala Arg Gin Leu 
370 375 380 
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Leu Arg Ala Ala Asp Gin Val Ala Asp Gly Val Glu Ser Pro Leu Ser 
385 390 395 400 



Ala Leu Ser Trp 



Trp Asn Ala Thr 
420 

Leu Phe Gin Arg 
435 

Tyr Glu Gly His 
450 



Leu Asp Asp Glu 
405 

Ala Thr Pro Phe 



Gin Ala Arg Glu 
440 

Ser Leu Ser Tyr 
455 



Glu Arg Arg Thr 
410 

Leu Glu Asp Leu 
425 

Thr Pro Asp Ala 



Gin Ala Leu Asp 
460 



Leu Leu Arg Asp 
415 

Gly Val His Glu 
430 

Met Ala Val Ser 
445 

Thr Arg Ser Arg 



Glu He Ala Ala His Leu Lys Ser Phe Gly Val Lys Pro Gly Ala Leu 
465 470 475 480 

Val Gly He Tyr Leu Asp Arg Ser Ala Glu Leu Val Ala Ala Met Leu 

485 490 495 

Gly Val Leu Ser Ala Gly Ala Ala Tyr Val Pro Leu Asp Pro Val His 
500 505 510 

Pro Glu Asp Arg Leu Arg Tyr Met Leu Glu Asp Ser Gly Val Val Val 
515 520 525 

Val Leu Ala Arg Gin Ala Ser Arg Asp Lys Val Ala Ala He Ala Gly 
530 535 540 

Ala Ser Cys Lys Val Cys Val Leu Glu Asp Val Lys Ala Gly Ala Thr 
545 550 555 560 

Ser Ala Pro Ala Gly Thr Ser Pro Asn Gly Leu Ala Tyr Val He Tyr 

565 570 575 

Thr Ser Gly Ser Thr Gly Arg Pro Lys Gly Val Met He Pro His Arg 
580 585 590 

Gly Val Val Asn Phe Leu Leu Cys Met Arg Arg Thr Leu Gly Leu Lys 
595 600 605 

Arg Thr Asp Ser Leu Leu Ala Val Thr Thr Tyr Cys Phe Asp He Ala 
610 615 620 

Ala Leu Glu Leu Leu Leu Pro Leu Cys Ala Gly Ala Gin Val He He 
625 630 635 640 
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Ala Ser Ala Glu 



Arg Thr His Arg 
660 

Leu Leu Phe Gin 
675 

Cys Gly Gly Glu 
690 

Thr Ala Ser Asp 
705 

Trp Ser Thr Met 



Lys Pro lie Asp 
740 

Pro Val Pro lie 
755 

Val Ala Cys Gly 
770 

Val Ser Asn Pro 
785 

Leu Ala Arg Trp 



Asp His Gin Val 
820 

Glu Ala Gin Leu 
835 

Ala Lys Glu Leu 
850 

Ala Gly Thr Ser 
865 

Phe Leu Pro Asp 



Thr Val 
645 

Pro Thr 

Ser Gly 

Ala Leu 

Val Trp 
710 

Ala Lys 
725 

Asn Thr 

Gly Val 

Tyr Leu 

Phe Thr 
790 

Arg Ala 
805 

Lys Val 

Ala Gly 

Asn Gly 

Phe Asp 
870 

Tyr Met 
885 



Arg Asp 

Leu Met 

Trp Glu 
680 

Pro Glu 
695 

Asn Met 

Val Ser 

Gin Val 

Pro Gly 
760 

Asn Arg 
775 

Pro Gly 

Asp Gly 

Arg Gly 

His Pro 
840 

Thr Ser 
855 

Glu Glu 
Val Pro 



Ala Gin 
650 

Gin Ala 
665 

Asn Ala 

Ser Leu 

Phe Gly 

Ala Ser 
730 

Tyr Val 
745 

Glu Leu 

Pro Ala 

Thr Thr 

Glu Val 
810 

Phe Arg 
825 

Ser Val 

Gin Leu 

Ala He 

Ala His 
890 



Ala Leu 

Thr Pro 

Glu Arg 

Lys Ala 
700 

Pro Thr 
715 

Arg Pro 

Leu Asp 

Trp He 

Leu Thr 
780 

Leu Tyr 
795 

Glu Tyr 

He Glu 

Lys Asn 

Val Ala 
860 

Arg Ala 
875 

Val Phe 



Lys Arg 

Ala Thr 
670 

Val Arg 
685 

His Phe 

Glu Thr 

Val Thr 

Asp Arg 
750 

Ala Gly 
765 

Ala Glu 
Arg Thr 



Leu Gly 

Met Gly 
830 

Cys Ala 
845 

Tyr Cys 
His Leu 
Ala Val 



Ala Leu 
655 

Trp Thr 
He Leu 
Val Arg 



Thr He 
720 

He Gly 
735 

Met Gin 



Ala Gly 



Arg Phe 

Gly Asp 
800 

Arg Leu 
815 

Glu He 

Val Val 

Gin Pro 

Arg Lys 
880 

Asp Ala 
895 
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lie Pro Leu Ser Gly Asn Gly Lys Val Asp Arg Gly Gin Leu Met Ala 
900 905 910 

Arg Pro Val Val Thr Arg Arg Lys Thr Ser Ala Val His Ala Arg Ser 
915 920 925 

Pro Val Glu Ala Thr Leu Val Glu Leu Trp Lys Asn Val Leu Gin Val 
930 935 940 

Asn Glu Val Gly Val Glu Asp Arg Phe Phe Glu Val Gly Gly Asp Ser 
945 950 955 960 

Val Leu Ala Ala Val Leu Val Glu Glu Met Asn Arg Arg Phe Asp Thr 

965 970 975 

Arg Leu Ala Val Thr Asp Leu Phe Lys Tyr Val Asn lie Arg Asp Met 
980 985 990 

Ala Arg His Met Glu Gly Ala Thr Ala Gin Ala Arg Thr Gly Ala Thr 
995 1000 1005 

Glu Pro Ala Arg Glu Asp Thr Ala Ser Glu Arg Asp Tyr Glu Gly Ser 
1010 1015 1020 

Leu Ala Val He Gly He Ser Cys Gin Leu Pro Gly Ala Ala Asp Pro 
1025 1030 1035 1040 

Trp Arg Phe Trp Lys Asn Leu Arg Glu Gly Arg Asp Ser Val Val Ala 

1045 1050 1055 

Tyr Arg His Glu Glu Leu Arg Glu Leu Gly Val Pro Glu Glu Val Leu 
1060 1065 1070 

Arg Asp Ser Arg Tyr Val Ala Val Arg Ser Ser He Glu Asp Lys Glu 
1075 1080 1085 

Cys Phe Asp Pro His Phe Phe Gly Leu Thr Ala Arg Asp Ala Ser Phe 
1090 1095 1100 

Met Asp Pro Gin Phe Arg Leu Leu Leu Met His Ala Trp Lys Ala Val 
1105 1110 1115 1120 

Glu Asp Ala Ala Thr Thr Pro Glu Arg Leu Gly Pro Cys Gly Val Phe 

1125 1130 1135 



Met Thr Ala Ser Asn Ser Phe Tyr His Gin Gly Ser Pro Gin Phe Pro 
1140 1145 1150 
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Ala Asp Gly Gin Pro Val Leu Arg Thr Ala Glu Glu Tyr Val Leu Trp 
1155 1160 1165 



Val Leu Ala Gin Ala Gly Ser lie Pro Thr Met Val Ser Tyr Lys Leu 
1170 1175 1180 

Gly Leu Lys Gly Pro Ser Leu Phe Val His Thr Asn Cys Ser Ser Ser 
1185 1190 1195 1200 

Leu Ser Ala Leu Tyr Val Ala Gin Gin Ala He Ala Ala Gly Asp Cys 

1205 1210 1215 

Gin Thr Ala Leu Val Gly Ala Ala Thr Val Phe Pro Ser Ala Asn Leu 
1220 1225 1230 

Gly Tyr Leu His Gin Arg Gly Leu Asn Phe Ser Ser Ala Gly Arg Val 
1235 1240 1245 

Lys Ala Phe Asp Ala Ala Ala Asp Gly Met He Ala Gly Glu Gly Val 
1250 1255 1260 

Ala Val Leu Val Val Lys Asp Ala Ala Ala Ala Val Arg Asp Gly Asp 
1265 1270 1275 1280 

Pro He Tyr Cys Leu Val Arg Lys Val Gly He Asn Asn Asp Gly Gin 
1285 1290 1295 

Asp Lys Val Gly Leu Tyr Ala Pro Ser Ala Thr Gly Gin Ala Glu Val 
1300 1305 1310 

He Arg Arg Leu Phe Asp Arg Thr Gly He Asp Pro Ala Ser He Gly 
1315 1320 1325 

Tyr Val Glu Ala His Gly Thr Gly Thr Leu Leu Gly Asp Pro Val Glu 
1330 1335 1340 

Val Ser Ala Leu Ser Glu Ala Phe Arg Thr Phe Thr Asp Arg Arg Gly 
1345 1350 1355 1360 

Tyr Cys Arg Leu Gly Ser Val Lys Ser Asn Leu Gly His Leu Asp Thr 

1365 1370 1375 

Val Ala Gly Leu Ala Gly Leu He Lys Thr Ala Leu Ser Leu Arg Gin 
1380 1385 1390 

Gly Glu Val Pro Pro Thr Leu His Val Thr Gin Val Asn Pro Lys Leu 
1395 1400 1405 
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Glu Leu Thr Asp Ser Pro Phe Val lie Ala Asp Arg Leu Ala Pro Trp 
1410 1415 1420 



Pro Ser Leu Pro Gly Pro Arg Arg Ala Ala Val Ser Ala Phe Gly Leu 
1425 1430 1435 1440 

Gly Gly Thr Asn Thr His Ala lie Leu Glu His Tyr Pro Arg Asp Ser 

1445 1450 1455 

Arg Pro Arg Glu Arg Ser Gin Arg Ser Asn Ala Val Arg Ala Val Ala 
1460 1465 1470 

Pro Phe Ser Ala Arg Thr Leu Glu Ala Leu Lys Asp Asn Leu Arg Ala 
1475 1480 1485 

Leu Leu Asp Phe Leu Glu Asp Pro Ala Ser Ala Glu Val Ala Leu Ala 
1490 1495 1500 

Asp lie Thr Tyr Thr Leu Gin Val Gly Arg Val Ala Met Pro Glu Arg 
1505 1510 1515 1520 

Met Val Val Thr Ala Ser Thr Arg Asp Glu Leu Val Glu Gly Leu Arg 

1525 1530 1535 

Arg Gly He Ala Thr Val Gly Gly Ala His Val Gly Thr Val Val Asp 
1540 1545 1550 

Thr Ser Pro Ser Val Asp Ala Asp Ala Arg Ala Val Ala Glu Ala Trp 
1555 1560 1565 

Ala Thr Gly Asp Ser He Asp Trp Asp Ser Leu His Gly Asp Val Lys 
1570 1575 1580 

Pro Ala Arg Val Ser Leu Pro Thr Tyr Gin Phe Ala Lys Glu Arg Tyr 
1585 1590 1595 1600 

Gly Leu Ser Pro Ala His Ser Val Ala Asn Ser Ser Lys Thr His Pro 

1605 1610 1615 

Asp Ala Gly Val Pro Leu Phe Val Pro Thr Trp Gin Pro Trp Ser Glu 
1620 1625 1630 

Gly Ala Ser Asn Ala Ser Leu Ala Leu Arg His Leu Val Val Leu Cys 
1635 1640 1645 

Glu Pro Leu Asp Ala Leu Gly Ala Glu Gly Ala Ser Ala Leu Ala Ser 
1650 1655 1660 
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Thr Leu Ala Asp Arg Arg lie Glu Val Val Arg Thr Ser Ser Pro Ser 
1665 1670 1675 1680 



Ala Arg Leu Asp Ala Arg Phe Met Ala His Ala Ser Ala Val Phe Glu 

1685 1690 1695 

Arg Val Lys Ala Leu Leu Ser Glu Arg Leu Thr Ala Pro Val Thr Leu 
1700 1705 1710 

Gin Val Leu Val Pro Glu Glu Arg Asp Ala Leu Ala Leu Ser Gly Leu 
1715 1720 1725 

Gly Ser Leu Leu Arg Ser Val Ser Gin Glu Asn Pro Leu Val Arg Gly 
1730 1735 1740 

Gin Leu lie Arg Val Gin Gly Ser Val Ser Ala Ser Ala Leu Val Asp 
1745 1750 1755 1760 

Val Leu Val Lys Ser Ala Arg Ala Gly Asp Val Thr Asp Ser Arg Tyr 

1765 1770 1775 

His Ala Gly Gin Leu Ser Arg Cys Glu Trp Arg Glu Ala Arg Val Ala 
1780 1785 1790 

Lys Gly Asp Ala Ser Arg Phe Trp Arg Glu Asp Gly Val Tyr Val lie 
1795 1800 1805 

Ser Gly Gly Thr Gly Ala Leu Ala Arg Leu Phe Val Ala Glu lie Gly 
1810 1815 1820 



Lys Arg Ala Thr Arg Ala Thr Val lie Leu Val Ala Arg Ala Ser Ser 
1825 1830 1835 1840 

Ala Glu Ala Val Asp Gly Gly Asn Gly Leu Arg Val Arg His Leu Pro 

1845 1850 1855 

Val Asp Val Thr Gin Pro Asn Asp Val Asn Ala Phe Val Ala Thr Val 
1860 1865 1870 



Leu Arg Glu His Gly Arg lie Asp Gly Val lie His Ala Ala Gly lie 
1875 1880 1885 

Arg Arg Asp Asn Tyr Leu Leu Asn Lys Pro Val Ala Glu Met Gin Ala 
1890 1895 1900 

Val Leu Ala Pro Lys Val Val Gly Leu Val Asn Leu Asp His Ala Thr 
1905 1910 1915 1920 
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Arg Glu Leu Pro Leu Asp Phe Phe Val Thr Phe Ser Ser Leu Ala Ala 

1925 1930 1935 



Phe Gly Asn Ala Gly Gin Ser Asp Tyr Ala Ala Ala Asn Gly Phe Met 
1940 1945 1950 

Asp Gly Phe Ala Glu Ser Arg Ala Ala Leu Val Asn Ala Gly Gin Arg 
1955 1960 1965 

Gin Gly Arg Thr Val Ser lie Arg Trp Pro Leu Trp Glu Asn Gly Gly 
1970 1975 1980 



Met Gin Leu Asp Ser Arg Ser Arg Glu Val Leu Met Gin Arg Thr Gly 
1985 1990 1995 2000 

Met Ala Ala Leu Gly Asp Glu Ala Gly Leu Gly Ala Phe Tyr Arg Ala 

2005 2010 2015 

Leu Glu Leu Gly Ser Pro Gly Val Ala Val Trp Thr Gly Glu Ala Gin 
2020 2025 2030 



Arg Phe Arg Glu Leu Ser Val Ser Val Ser Pro Ala Pro Pro Pro His 
2035 2040 2045 

Gin Val Ala Leu Asp Ala Val Val Ser lie Thr Glu Lys Val Glu Thr 
2050 2055 2060 



Lys Leu Lys Ala Leu Phe 
2065 2070 

lie Asp Ala Arg Gin Pro 
2085 

He Thr Gin Met Asn Gin 
2100 

Lys Thr Leu Phe Phe Glu 
2115 



Ser Glu Val Thr Arg 
2075 

Met Glu Arg Tyr Gly 
2090 

Ala Leu Glu Gly Pro 
2105 

Tyr Arg Thr Leu Ala 
2120 



Tyr Glu Glu Arg Arg 

2080 

He Asp Ser He He 
2095 

Tyr Asn Ala Leu Ser 
2110 

Glu Val Ser Gly Tyr 
2125 



Leu Ala Glu His Arg Ala Glu Glu Ser Ala Lys Trp Val Ala Ala Pro 
2130 2135 2140 

Gly Glu Asn Ser Ser Ser Val He Gin Glu Ala Arg Pro Pro Arg Ala 
2145 2150 2155 2160 

Asp Ala Thr His Arg Ala Pro Arg Ala Asp Glu Pro He Ala Val He 

2165 2170 2175. 
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Gly Met Ser Gly Arg Tyr Pro Gly Ala Glu Asn Leu Thr Glu Phe Trp 
2180 2185 2190 



Glu Arg Leu Ser Arg Gly Asp Asp Cys lie Thr Glu lie Pro Pro Glu 
2195 2200 2205 

Arg Trp Ser Leu Asp Gly Phe Phe Tyr Pro Asp Lys Lys His Ala Ala 
2210 2215 2220 

Ala Arg Gly Met Ser Tyr Ser Lys Trp Gly Gly Phe Leu Gly Gly Phe 
2225 2230 2235 2240 

Ala Asp Phe Asp Pro Leu Phe Phe Asn lie Ser Pro Arg Glu Ala Thr 

2245 2250 2255 

Ser Met Asp Pro Gin Glu Arg Leu Phe Leu Gin Ser Cys Trp Glu Val 
2260 2265 2270 

Leu Glu Asp Ala Gly Tyr Thr Arg Asp Ser Leu Ala Gin Arg Phe Gly 
2275 2280 2285 

Ser Ala Val Gly Val Phe Ala Gly lie Thr Lys Thr Gly Tyr Glu Leu 
2290 2295 2300 

Tyr Gly Ala Glu Leu Glu Gly Arg Asp Ala Ser Val Arg Pro Tyr Thr 
2305 2310 2315 2320 

Ser Phe Ala Ser Val Ala Asn Arg Val Ser Tyr Leu Leu Asp Leu Lys 
2325 2330 2335 

Gly Pro Ser Met Pro Val Asp Thr Met Cys Ser Ala Ser Leu Thr Ala 
2340 2345 2350 

Val His Met Ala Cys Glu Ala Leu Gin Arg Gly Ala Cys Val Met Ala 
2355 2360 2365 

lie Ala Gly Gly Val Asn Leu Tyr Val His Pro Ser Ser Tyr Val Ser 
2370 2375 2380 

Leu Ser Gly Gin Gin Met Leu Ser 
2385 2390 



<210> 2 
<211> 7178 
<212> DNA 

<213> Myxococcus xanthus 
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<400> 2 
gtcgacccgg 


cgaggctgac 


ccgggcctgg 


gaaggactgc 


tcgaacggta 


tccgctgctc 


60 


gctggcgcga 


ttcgcgtcga 


aggcacggag 


ccggtcatcg 


tccccagtgg 


gcaggtctcc 


120 


gccgaggtcc 


acgaggttcc 


atcggtctcc 


gattcagcac 


tggtggcgac 


cctgcgcgcc 


180 


tccgcgaagg 


tgccattcga 


tctcgcctgt 


ggaccgctcg 


ctcggctgca 


cctgtactcg 


240 


cggtcggagc 


acgagcatgt 


cctgctgctg 


tgcttccacc 


acctggtgct 


cgatggggca 


300 


tccgtggcgc 


ccttgctcga 


cgccctccgg 


gagcgttacg 


ccgggaccga 


ggcgaaggcg 


360 


gggctgctcg 


aggttccgat 


cgtcgctcct 


taccgcgccg 


ccgtggagtg 


ggagcagctc 


420 


gccattggag 


gcgatgaggg 


acggcgccac 


ctcgactact 


ggcggcacgt 


gttggccacg 


480 


cccgttcctc 


cgccgttgaa 


tcttccaacg 


gaccggcctc 


gctccgccac 


ggggctggac 


540 


tcggagggag 


caacgcactc 


gcagagggtg 


cccaccgagc 


aagcattgcg 


actgcgcgag 


600 


ttcgctcggg 


cacagcaagt 


gagcctgccg 


accgtcctgc 


tc gggctcta 


ctacgccttg 


660 


cttcatcggc 


acacgcgcca 


ggacgacgtg 


gtggtcggca 


tccccaccat 


ggggcggccc 


720 


cgggcggaac 


tggcgacggc 


gattgggtac 


ttcgtcaacg 


tgatggccgt 


gcgcgcgcgg 


780 


ggcctggggc 


agcactcgtt 


cggctcgctg 


ctgcgccacc 


tccacgactc 


ggtcatcgat 


840 


ggcctggagc 


atgcccacta 


tcccttcccg 


cgagtggtga 


aggacctccg 


gctgtcgaat 


900 


gggcccgagg 


aggcgcctgg 


cttccagacg 


atgttcacct 


tccagagcct 


gcaactgacg 


960 


agcgctccgc 


caaggccgga 


gcccaggtcg 


ggcgggttgc 


cggagcttga 


gccgctcgac 


1020 


tgcgtccatc 


aggaaggcgc 


ctacccgctg 


gagcttgaag 


tggtggaggg 


cgccaagggc 


1080 


ctcacgctgc 


atttcaagta 


cgacgcgcgg 


ctgtacgagg 


cggacacggt 


cgaacggatg 


1140 


gcgcgtcagt 


tgttgcgcgc 


cgcggaccag 


gtcgcggatg 


gggtggagtc 


tccgctgagc 


1200 


gcactgtcgt 


ggctcgacga 


cgaagagcgc 


cgcacgcttc 


tccgcgactg 


gaatgccacg 


1260 


gccacgccgt 


tcctcgagga 


cctgggcgtt 


cacgagctct 


tccagcggca 


ggcccgggag 


1320 


accccagacg 


ccatggctgt 


gagctacgag 


gggcactcgc 


tcagctatca 


ggcgctggat 


1380 
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acgcggagcc 


gcgagattgc 


QqcqcacctQ 


aagagcttcg 


gcgtcaagcc 


tggggegetc 


1440 


qtqqqcatct 

ZJ ^ZJZJZJ 


acctggaccg 


qtccqcqqaq 


ctqqtqqcqq 

^ZJZJ ^ZJZJ^ZJZj 


cgatgctggg 


tgtgctgtcc 


1500 


qctqqcqcqq 

ZJ ZJZj ZJ ZJZj 


cctacgtacc 


cctggacccg 


gtgcaccccg 


aggaccggct 


QCQQtacatQ 

ZJ ZJZJ 


1560 


ctqqaqqaca 

_3 ZJ "™ ZJ ZJ > ^ 


qtqqcqtqqt 

ZJ ZJ ZJ ZJ ^" ZJZJ 


qqtcqtqctQ 

Zj zj zj zj zj 


gcccgtcagg 


cctcgcggga 


caacrat cacc 

Vp<» \^ Vp«^ Vp** V*** 1 


1620 


gccattgccg 


gagcctcctg 


caaggtgtgc 




acatcaaaac 

W V#*» V*A 1^*4- 


taaaaccaca 

z3 Zj L*v<j \^ \^ M ^— ^ 


1680 


tccqcgccqq 

ZJ zj ZJ zj 


cgggaacctc 


accgaacgga 


cttgcctacg 


teat ctacac 


gtcegggage 


1740 


acgggccqqc 

ZJ ZJ ZJ ZJ ZJ 


ccaaqqqcqt 

zj zj Zj zj 


gatgattccc 


catcqcqqqq 

^^^^ZJ^ZJZJZJZJ 


tggt caactt 


cctcctgtgc 


1800 


atgcqcaqqa 

—J ZJ ZJ ZJ 


cqctqqqcct 

zj zjzjzj 


gaagcgcacg 


gattcgctgt 


toacaatcac 


aacatactac 


I860 


ttcqacatcq 


cqqcqctcqa 


gctcctgctt 


ccgctgtgtg 


cgggggcgcs. 


aotcatcatc 

j <■•• V Li L^ v> LA L^ 


1920 


qcqtcqqcqq 

ZJ ZJ ^ ZJ ZJ ZJ ZJ 


agacggttcg 


qqatQCCfcacr 

zj zj zj zj zj 


Qcottaaaac 

ZJ ZJ ZJ ZJ 




cacccatraa 

Vur LA w LA L>« V>> ^— i 


1980 


cccacgttga 


tqcaqqcqac 


gcccgcgacc 


tggacactgt 


tcrtt ccaatc 




2040 


aacqccqaqc 


qqqttcqaat 

ZJ ZJ ZJ 


cctctgcggt 


crcracfaaaccrc 

zj zj % -*-zj zj ^zj 


tcrccaaaatc 


actcaaaacc 

Lrf V.* L*L**J ^—f L* 


2100 


cacttcgttc 


qcaccQcaaq 


CqaCQtQtCfQ 

w ZJ ZJ ZJ ZJZJ 


aacatgttcg 


^—f N — j Vrf LA V^* LA 


oaraarrat" p 

L4L*M QL\m> LA L» 


2160 

j- yj \j 


tqqtcqacqa 

ZJ ZJ ZJ ZJ 


tqqcqaaqqt 


ctcggcctcg 


cgtccggtca 


ccattaaaaa 


crcccrat ccrap 

—A >— ' LA L>- W *H LA 


2220 


aacacgcagg 


tctacgtgct 


Qcracaaccaa 

ZjZJ ^ZJ ZjZJ 




tarcrat" pctct 




£* O \J 


qaqctqtqqa 

-J J ZJ ZJ ZJ 


ttqcqqqcqc 


qqqcQtQQCC 

ZJZJZJ^ZJ ^ZJZJ^^ 


tacacrttacc 


tcaaccaocc 

L^ Vp^ LA LA >— " >m> \ — i 


crcfpcrpt" aapr 

VLJ\^ L- LA^ 


2140 
~j ~ \j 


gccgagcgct 


tcgtttccaa 


tccgttcacg 


ccgggcacga 


cactctacca 


aacaaaacrar 
y u ^yyyyy a ^ 


2400 


Ctqqcgcqct 


qqcqcqctqa 


cqqtqaqqtt 

^ ZJ ZJ ZJ ZJ ZJ 


craatacctaa 


aaccfac t caa 




2460 


aaqqtqcqcq 


gcttccgcat 


cqaqatQQQQ 

^ZJ ^ZJ ZJZJZJZJ 


oacrattaaaa 


cacaattaar 


CGGGOrl\~ PPP 


£* *J \J 


aqcqtqaaqa 


actgtgccgt 


QCftcfaccaaa 

ZJ ZJ ^ZJZJ^^^ZJ 


aaactaaara 


CTHr^ cct" cacti 






tactgtcagc 


ccgcgggaac 


gagcttcgat 


gaggaagcca 


tccgtgcaca 


ectgeggaag 


2640 


ttcctccccg 


actacatggt 


ccccgcgcac 


gtcttcgcgg 


tggatgegat 


tccgctgtcg 


2700 


ggcaatggca 


aggtggaccg 


gggccagctg 


atggccaggc 


cggtggtcac 


ccggcggaag 


2760 


acatccgcgg 


tccatgcccg 


ttcgcctgtt 


gaggccaccc 


tegtcgaget 


gtggaagaac 


2820 
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gtqctccaqg 

-J ~J ZJ ZJ 


tcaacqaqqt 


qqqtqtcqaq 

ZJ ZJ ZJ ZJ ZJ ZJ 


gatcgcttct 


tcoaacrtcfqa 

^"^ZJ <-*<-* 3 ^ZJZJZJ 


QQQQQaCtCC 


2880 


gtgctggccg 


ccgtgctggt 

— ' zj zj zj 


ggaqqaqatq 

ZJ ZJ ZJ ZJ ZJ ZJ 


aaccggcgct 


tcgacacgcg 


gctcgccgtc 


2940 


accgacctgt 


tcaagtacgt 


caatattcgc 


qacatqqcqc 

ZJ^ VV " V ZJZJ ZJ 


gccacatgga 


qqqcQCQaCQ 

ZJZJZJ^ZJ^ZJ^^ZJ 


3000 


gcgcaagccc 


gtactggggc 


caccgaqccq 


qctcqcqaqq 

ZJ ^^ZJ ZJ ZJZJ 


acaccgcgtc 


Qqacrccrtcrac 

33 33 33 w 3? *— 33 *-* w 


3060 


tacgagggca 


gcctggccgt 


catcggcatc 


tcctgtcagt 


tqcccqqaac 

37 3J 33 32 


cgcggacccc 


3120 


tggcgcttct 


ggaagaacct 


gcgagagggc 

—J —J —J —JZJZJ 


aqqqacaqcq 

ZJZJZJ ^ V ZJ 


tqqtqqcqta 

33 3? 33 ZJ ZJ 


ccgccatgag 


3180 


gaactgcgcg 


agctgggcgt 


gcccgaggaq 

-J -~> ZJ ZJ ZJ 


qtCCtccqcq 

2 3J 3J 


attcccgtta 


CQtCQCQQtC 

^"33 w> -"33 w 3333 wX -* 


3240 


cggtcgtcca 


tcgaagacaa 


ggagtgcttc 


gacccgcatt 


tcttcggtct 


31^^3)3^31^3131 


3300 


gacgcgtcct 


tcatggaccc 


gcaqttccqa 


Ctqttqctqa 

33 w w 3 w> w 33 


tgcacgcctg 


aaaaacaata 

ZJ ZJZJ ZJ ZJ 


3360 


gaagacgcgg 


cgacgacgcc 


tqaqcqcctq 

ZJ ZJ ZJ ZJ 


qqaccQtQCQ 

33 3? ^ ^ 3J 33 w 3) 


crcatcttcat 


aacaaccaac 

33 ^* 3} 3I w 1 wl wj 


3420 


aacagcttct 


atcaccaggg 

ZJ ZJ ZJ 


ctcgccgcaa 


tttCCtQCQQ 

w w www ^3^33 


accrQacaacc 


aatcctccac 

33 33 w ' w w W' 33 


3480 


accgccgaag 


aatacgtgct 
— > — > 


Qtgggtqctq 

ZJ ZJ ZJ ZJ ZJ ZJ 


qcccaqqcaa 

ZJ 33 —3 3v 


gctccatccc 


cracaataatt 

33 w > '*n Vn* w wi wj w w 


3540 


tcstacaagc 


tcggcttgaa 


gqqqccqaqc 

ZJ ZJ ZJ ZJ w 37 33 


ctgttcgtcc 


acaccaacta 


ctcatcatcc 

w> w w — 1 w wl w V—» \_» 


3600 

J U v U 


ctgtccgcgc 


tgtacgtggc 

— ' ZJ ZJ ZJ 


tcagcaggcc 


a tcqcaaccra 

Wl W W ~J W Wk ~J W —J —J 


aaaactacca 

3J wi wj Wk w ^-^ W Wl 


3 au 33 Vrf 3 L * u 33 


3660 

w* \J \J \J 


gtgggggccg 


ccacggtctt 


cccttcggcq 


aacttgggtt 


atctgcacca 


33^3333)3)31^ 


3720 


aacttctcca 


gcgcgggqcg 

— 1 ZJ ZJ ZJ ZJ ZJ ZJ 


qqtcaaqqcc 

ZJ ZJ Z3^J WW 


ttcgacgccg 


CCTCTCCTCfaCCTCT 

^ZJZJ^ZJZJ^^ZJZJ 


W Wl W WJ wl W W Wj ^ Vui> 


3780 


ggtgaaggtg 


tcgccgtgct 


ggtqqtqaaq 

ZJ ZJ ZJ ZJ ZJ ZJ 


aacqccQcaa 

ZJ ZJ ZJ ZJ 


^ZJZJ^ZJZJ °3 W 33 


caataacaac 

WV) wi w wj W33 C4. 


3840 


ccaatctact 


gcctcgtgcg 


qaaqqtqqqq 

ZJ ZJ ZJ ZJ ZJ ZJ ZJ 


atcaacaacg 


acaaccaaaa 


v - aa 3J3 u 3? 3» 31 u 


3 900 


ttatacgccc 


cgagcgccac 


cqqqcaqqcq 

ZJ ZJ ZJ ZJ ZJ ZJ 


gaggtcatcc 


cTcrccTtctatt 

ZJZJ ZJ w 33 


caaccaaarr 

Vp*> 33 ^* ^* 33 33 w- 


3960 


ggcatcgacc 


ctgcatcgat 


tqqctacqtc 

ZJ ZJ ZJ 


gaggcccatg 


—J W» Wl H wj titViAV* 


UMU 33 3/ 31 


4090 


gaccctgtcg 


aggtctccgc 


gctgagcgaa 


gccttccgga 


ccttcaccga 


ccggcgcggg 


4080 


tactgccggc 


tgggctcggt 


gaagtcgaac 


ctgggccatc 


tggacacagt 


ggctggactg 


4140 


gctgggctca 


tcaagacggc 


gctgagcctg 


cggcagggcg 


aagttcctcc 


gacgctccat 


4200 


gtgacccagg 


tgaatccgaa 


gctcgagctg 


acggattcgc 


cgttcgtcat 


cgccgaccgt 


4260 
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ttggcgccgt 


ggccgtccct 


gccgggaccg 


aggcgggcgg 


ccgtgagtgc 

— ' -J ZJ ZJ 


gttcggcctt 

ZJ ZJ ZJ 


4320 


ggcgggacga 


atacccacgc 


cattctcgaa 


cactacccgc 


gcgactcccg 


cccacgggag 

ZJ ZJ 


4380 


aggagccagc 


ggtcgaacgc 


agtccgtgcg 


gtggctccat 


tctcggcgcg 

^ ZJ ZJ 


caccctqqag 


4440 


gcgttgaagg 


acaacctccg 


cgcgctgctc 


gacttcctgg 


aggacccggc 

ZJ ZJ ZJ ZJ 


qtccqcqqaq 


4500 


gtggcgctcg 


cggacatcac 


ctacacgttg 


caggtcggcc 


gggtcgcgat 


gcctqaqcgq 


4560 


atggtggtga 


ctgcgtcgac 


gcgcgacgaa 


ttggtgqaqq 

-J ZJ ZJ ZJ ZJ ZJ 


qactqcqqcq 


aggcatcgcg 


4620 


acggtgggcg 


gtgcccacgt 


gggaacggtg 


gtcgatacgt 


cacccagcgt 


qqatqccqat 


4680 


gctcgggcag 


ttgcggaggc 


gtgggcgacg 


ggcgactcga 


ttgactggga 

—> ZJ ZJ ZJ 


ttcgctgcac 


4740 


ggtgacgtga 


agcccgcccg 


tgtcagcctg 


cccacgtatc 


agttcgcqaa 


qqaqcqctac 

ZJ ZJ ZJ ^ ZJ 


4800 


gggttgtcgc 


ccgcgcactc 


cgtggcgaat 


tcctccaaga 


cgcatcctqa 


cqcqqqtqtc 


4860 


ccgctcttcg 


ttccgacctg 


gcagccgtgg 

— ' ~J —J ZJ ZJ 


tctqaqqqcq 


cgtcaaatgc 


CtCqttQQCQ 


4920 


ctccggcacc 


tggtggtgtt 


gtgcgagcct 


cttqatqcqc 


tqqqqqctqa 

ZJ ZJ ZJ ZJ ZJ «3 


aqatqcctcc 


4980 


gcgctggcga 


gcacgctcgc 


ggacaggcgc 


atcgaagtgg 

-J — J ZJ ZJ 


tcaggacgtc 


cagcccaagt 


5040 


gcgcggctgg 


acgcgcggtt 


catggcgcat 


gcctcqqcqq 

ZJ ZJ ZJ ZJ ZJ 


tcttcgaacg 


cgtcaaggcg 


5100 


ctgctgtcgg 


agcgtctgac 


cgctcctgtg 


acattqcaqq 


tqctqqtqcc 

3 ^ w 33 *~~ ZJ 


aqaqqaqcqa 


5160 


gatgcgctgg 


cactgagtgg 


cctggggagc 


Ctqctqcqtt 


cqqtqtcqca 

ZJZJ w 3 w w 3 


ggagaatccg 


5220 


ttggtccggg 


ggcagctcat 


ccgcgtccag 


ggaagcqtct 


ccgcatcggc 


gctggtggac 


5280 


gttctggtga 


agtccgcgcg 


cgccggtgac 

—J ~J > ZJ 


gtcaccgatt 


cqcqqtacca 


cgcgggccag 


5340 


ctttctcgct 


gtgagtggcg 


cgaggcacgt 


gtcqccaaqq 


qqqacqcatc 

zjzjzj zD ^^^ 


ccgcttctgg 


5400 


cgcgaagacg 


gcgtctatgt 


gatttcagga 


ggaaccqqcq 

ZJ ZJ ZJ ZJ ZJ 


ccctggcccg 


gctgttcgtc 


5460 


gccgaaatcg 


ggaagcgcgc 


gacgcgggcc 


accgtcattc 


tggttgcccg 


cgcatcctcg 


5520 


gcggaggcgg 


tggacggtgg 


gaacgggctg 


cgcgtgcggc 


accttcccgt 


ggatgtcacc 


5580 


caaccgaacg 


acgtgaacgc 


ctttgtcgct 


acggtgctgc 


gcgaacacgg 


gcgcatcgac 


5640 


ggtgtcatcc 


atgcggcggg 


catccgccgt 


gacaactacc 


tgctcaacaa 


gccggtggcg 


5700 
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gaaatgcagg 


cggtgctcgc 


gcccaaggtg 


gtggggctcg 


tcaacctgga 


ccacgccacc 


5760 


cgcgagctgc 


ccctggattt 


cttcgtcacg 


ttctcgtccc 


tggccqcqtt 

ZJ ZJ ZJ ZJ 


tggaaacgcc 


5820 


ggtcagtcgg 


actacgcggc 


ggccaatggc 


ttcatggacg 

ZJ ZJ ZJ 


gattcqcqqa 

ZJ ^ ^ ZJ ZJ ZJ 


qtcccqaqcq 

ZJ ~ vvv zj Zj zj 


5880 


gcgctcgtga 


acgccggaca 


gcggcagggc 


cggacggtqt 

ZJ ZJ ZJ ZJ ZJ 


ccatccgttg 


qccqctctqq 

ZJ ZJ ZJ ZJ 


5940 


gagaacggcg 


ggatgcagct 


cgactcacgg 


agccgtgagg 

—/ —J -J ZJ ZJ 


tcttgatgca 


qcqqaccqqq 

zj zjZZj zjzjzj 


6000 


atggccgcgc 


tgggagacga 


agcgggactg 


ggggcgttct 


accqqqcqct 

ZJZJZj Zj 


qqaactqqqc 

ZJ ZJ w Ji3l3 w 


6060 


tcccctggtg 


tcgcggtgtg 


g&cgggggag 

—j — > ~) —) zj zj zj 


qcccaqaqqt 

ZJ v *~ v, ~*zj zjzj 


ttcgtgaact 


ctccgtgagt 


6120 


gtttcgcccg 


caccgcctcc 


gcatcaqqtq 

ZJ ZJ ZJ ZJ 


qcqttqqacq 

ZJ ZJ ^ ZJZJ ZJ 


ccgtggtgtc 


cat caccgag 


6180 


aaggtcgaga 


cgaagctgaa 


ggcgctcttc 


agcgaqqtca 

ZJ ZJ ZJ ZJ 


cgcgatacga 


agagcgccgc 


6240 


atcgatgccc 


gccagccgat 


ggagcgctat 


ggcatcgact 


ccatcatcat 


cacgcagatg 


6300 


aaccaagccc 


tcgaagggcc 


gtacaacgcc 


ctctcgaaga 

-J ZJ 


cgctqttctt 


cgaataccgg 


6360 


acgctcgcgg 


aagtcagcgg 


gtatctggcc 
—j ~j ~j 


gaqcaccqcq 

ZJ zj zj zj 


cqqaaqaqaq 

j ZJ ZJ 3 «3 


cqcaaaQtQQ 

w Zj -2 ZJ ZJ ZJ 


6420 


gtggcggcac 


ctggagagaa 


ttcgtcttcc 


gtcatccaqq 


aqqccaqqcc 


qccacqtacQ 

zj zj zj 


6480 


gatgcgacgc 


accgggcgcc 


tcgcgccqac 


qaqcccatcq 

ZJ 3 w w ^3 


ccgtcattgg 


catgagcggc 


6540 


cgttatcccg 


gggcggagaa 


cctgacggag 


ttctqqqaqc 

ZJ ZJ ZJ ZJ 


qcctqaqccq 


caataacQac 

^ ZJ ZJ ZJ ZJ 


6600 


tgcatcaccg 


agattccgcc 


a 9^9^gctgg 


tcgttqqacq 

ZJ ZJ ZJ ZJ 


ggttcttcta 


cccggacaag 


6660 


aagcacgccg 


ccgcgcgggg 


gatgagctac 


aqcaaqtqqq 

ZJ ZJ ZJ ZJ ZJ 


gcggcttcct 


cggcggcttc 


6720 


gctgacttcg 


acccgctgtt 
— > zj 


cttcaacatc 


tcqccqcatq 

*~ ^"zj ^2 zj zj 


aocfcaacaaa 

^■ZJZJ ZJ ZJ ZJ 


catoaaccca 


6780 


caggagcgct 


tgttcctgca 


gaqctqctqq 

~J ZJ ZJ ZJ 


qaqqtcctqq 

ZJ ZJ ZJ wwv -"^-J3 


u 33 u,rf j ZJZjZj 


atacacccacr 


6840 


gacagcctgg 


cccagcgctt 


tggcagcgcg 

— > — ' -J ZJ ZJ 


qtqqqcqttt 

ZJ ZJZJZJ ZJ 


tcgcgggaat 


cacgaagacg 


6900 


ggctacgaac 


tctacggcgc 


ggagctggaa 


ggacgagatg 


cctcggtccg 


gccctatacg 


6960 


tcgtttgcgt 


ctgttgccaa 


ccgcgtctcg 


tatctgctcg 


acctgaaggg 


gccgagcatg 


7020 


cccgtggaca 


ccatgtgctc 


ggcctcgctg 


acagccgtcc 


acatggcttg 


cgaggcgctg 


7080 


caacgaggcg 


cctgcgtcat 


ggccatcgcg 


ggtggagtga 


atctctacgt 


ccacccgtcg 


7140 



Page 15 



agctacgtca gcctgtccgg gcagcagatg ctgtcgac 



7178 



<210> 3 
<211> 785 
<212> PRT 

<213> Myxococcus xanthus 
<400> 3 

Met Lys Val Val Asn Lys Leu Leu Glu Lys Leu Pro Asp Val Val Ala 
15 10 15 

Gly Lys Val Pro Asp Val Lys Leu Gin Asp Gin Asp lie Lys Val Pro 
20 25 30 

Leu Ala Gin Gly Thr Phe Thr Glu Glu Lys lie Leu Pro Pro Lys Leu 
35 40 45 

Ala Met His Gly Phe Thr Leu Ser Phe Glu Ala Thr Gly Glu Ala Ser 
50 55 60 

lie Arg Asn Phe Asn Ser Leu Gly Asp Val Asp Glu Asn Gly lie lie 
65 70 75 80 

Gly Glu Pro Ser Pro Glu Ser Ala Glu Pro Gly Pro Arg Pro Gin Leu 

85 90 95 

Leu Leu Gly Ser Asp lie Gly Trp Met Arg Tyr Gin Val Ser Ala Arg 
100 105 110 

Val Lys Ala Ala Val Ser Ala Ser Leu Ser Phe Leu Ala Ser Glu Asn 
115 120 125 

Gin Thr Glu Leu Ser Val Thr Leu Ser Asp Tyr Arg Ala His Pro Leu 
130 135 140 

Gly Gin Asn Met Arg Glu Ala Val Arg Ser Asp Leu Ser Glu Leu Arg 
145 150 155 160 

Leu Met Gin Ala Thr Asp Leu Ala Lys Leu Thr Thr Gly Asp Ala Val 

165 170 175 

Ala Trp His Val Arg Gly Ala Leu His Thr Arg Leu Glu Leu Asn Trp 
180 185 190 

Ala Asp lie Phe Pro Thr Asn Leu Asn Arg Leu Gly Phe Leu Arg Gly 
195 200 205 
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Asn Glu Leu 
210 



Leu Ala Leu Lys Thr 
215 



Ser Ala Lys 



Ala 
220 



Gly Leu Ser Ala 



Arg Val Ser 
225 



Leu 



Ala Gly Arg lie 



Thr Asp Asp Tyr 
230 

Gin Val Ala Val 
245 



Gin Leu Ser Phe 
235 

Arg Lys Val Lys 
250 



Ser Arg Pro Arg 
240 

Ser His Glu Gin 
255 



Ala Leu Ser Ala Gly Leu Gly lie 
260 



Thr Val Glu 
265 



Leu Leu Asp Pro Ala 
270 



Thr Val Lys 
275 

Val Leu Arg 
290 

Asp Gly Leu 
305 

Lys Lys Val 
Leu Ala Asp 



Ala 



Asp 



Val 



Leu 



Pro 
340 



Gin Leu Gly Gin 
280 

Leu Val Lys Lys 
295 

Asp Lys Ala Ser 
310 

Gly Leu Val Leu 
325 

Ala Asn Leu Pro 



Leu Leu Glu Ala 



Leu Leu Gly Pro 
285 



Gly Thr Thr Ala Val Glu He Met 
300 



Lys Ala Lys Leu 
315 

Glu Arg Leu Gly 
330 

Gin Ala Trp Ala 
345 



Asp Asp Asn Gin 
320 

He Asp Pro Gin 
335 

Asp Phe Lys Ala 
350 



Arg Val Ala Glu 
355 

Gly Phe Glu Tyr 
370 

Glu Val Val Val 
385 

Leu Lys Gly Asn 

Ala Gin Gin Ser 
420 

Leu Thr Arg Gin 
435 

Glu Leu Leu Lys 
450 



Ser Leu Glu Asn 
360 

Glu Tyr Leu Arg 
375 

Glu Asp Val Thr 
390 

Leu Val Glu Leu 
405 

Glu Phe Glu Leu 



Gin Ala He Gly 
440 

Ala Lys Asn Val 
455 



Ala Val Arg Thr 



Leu Ser Glu 



Ala Met Arg 
395 

Leu Lys Trp 
410 

Arg Asn Tyr 
425 



Thr 
380 

Phe 



Met 



Leu 



Phe Ser Leu Gly 



Ser Lys Gin 



Ser 
460 



Gin Val Ala Glu 
365 

Ser Thr Leu Leu 



His Glu Ser Leu 
400 

Lys Ser Leu Pro 
415 

His Ala Thr Thr 
430 

Leu Gly Ser Phe 
445 

Trp Val Thr Gin 
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Glu Asn Phe Gin Gly Ala Arg Arg Met Ala Phe Leu Gly Arg Arg Gly 
465 470 475 480 



Tyr Glu Asp Lys Leu Leu 

485 

Lys Ala Asp Met Thr Arg 
500 

Gly Tyr Gly Leu His Leu 

515 

Arg Lys Asp Leu Gin Gin 
530 

Leu Asp Ala Lys Asp Ala 
545 550 

Met Gly Lys His Pro lie 

565 

Asp Ser Phe Arg Ala Leu 
580 

Arg Phe Ser Arg Ala Leu 
595 

Pro Arg Ala Ser Ala Glu 
610 

Glu Ala Tyr Leu Arg Glu 
625 630 

Asp Leu Ser Pro Ser Arg 

645 

Lys Asp Pro Thr Val Arg 
660 

Ser Glu Trp Arg Pro Gly 
675 

Ser Lys Asn Pro Asn Thr 
690 

Met Val Arg Leu Arg Arg 
705 710 



Gly Thr Arg Gly Gin 
490 

Phe Ser Pro Thr Pro 
505 

Met Leu Trp Gly Arg 
520 

Ala Val Asp Asp Ala 
535 

Ala Thr Val He Ser 

555 

Glu Thr Arg Leu Glu 
570 

Val Pro Arg He Gin 
585 

Ala Arg Ala Leu Pro 
600 

Phe Arg Arg Ala Val 
615 

Val Gin Glu Gin Gly 

635 

Ala Ala Gin He Ala 
650 

Asp Leu Gly Lys Asp 
665 

Gly Gly Asn Phe Ser 
680 

Leu Met Arg Cys Arg 
695 

Ala He Asp Glu Arg 

715 
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Trp Val Val Asp Leu 
495 

Val Ala Ser Asp Phe 
510 

Gin Lys Lys Leu Ser 
525 

Val Val Trp Gly Val 
540 

Thr Met Gin Glu Asp 

560 

Leu Lys Met Ala Asp 
575 

Thr Leu Glu Leu Ser 
590 

Trp Ser Glu Gin Leu 
605 

Tyr Ala Pro He Trp 
620 

Ser Leu Met Leu Asn 

640 

Lys Trp Tyr Phe Gin 
655 

Leu Gin Leu He Glu 
670 

Phe Ala Glu Val He 
685 

Asn Phe Val Ser Gly 
700 

Lys Ala Pro Asp Glu 

720 



Leu Arg Thr Val Phe Gly Glu Leu Glu Gly Met Trp Thr Thr Gly Phe 

725 730 735 



His Leu Arg Ala Ala 
740 

Pro Leu Gly Leu Ala 
755 

Asp Ser Glu Glu Gin 
770 

Ala 
785 



Gly Ser Leu Leu Ser Asp 
745 

Gly Val Glu Arg Thr Leu 
760 

Leu Val Phe Ser Thr Ala 
775 



Leu Ala Gin Ser Thr 
750 

Thr Val Arg Val Ala 
765 

Arg Ser Thr Gly Ala 
780 



<210> 4 

<211> 529 

<212> PRT 

<213> Myxococcus xanthus 



<400> 4 

Met Pro Ser Gly 
1 

Leu Pro Ala Met 
20 

Pro Phe Gly Gly 
35 

Gin Thr Leu Met 
50 

Thr Leu Trp Leu 
65 

Ala His Leu Pro 



Val Ala Gly Thr 
100 

Pro Arg Gly Glu 
115 



Cys Tyr Gly Ala 
5 

Pro Gin Ala Pro 



Leu Val Gly Arg 
40 

Asp Arg lie Ala 
55 

Leu Asp Pro Ala 
70 

Glu Val Ser Gin 
85 

Val Ala Lys Ala 



Gin Arg Phe Phe 
120 



Ala Ser Ala Phe 
10 

Ser Asp Val Ser 
25 

Glu Val Asp Leu 



lie Thr Leu Gin 
60 

Arg Arg Glu Leu 
75 

lie Arg Val Lys 
90 

Gly His Ala He 
105 

Ala Asp He Asp 



Val Leu Pro Pro 
15 

Gin Val Leu Leu 
30 

Asp Ala Phe Leu 
45 

Ala Asp Arg Gly 



Phe Ser Arg Ala 
80 

Leu Gly Gin Gly 
95 

Asn Val Pro Asp 
110 

Arg Met Thr Gly 
125 



Tyr Arg Thr Thr Ser Leu Leu Ala Val Pro Leu Arg Asp Gly Asp Gly 
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130 



135 140 



Ala Leu Tyr Gly 
145 

Phe Thr Asp Glu 



Ser Thr Ala Leu 
180 

Lys Glu Gin Pro 
195 

Gly Glu Ser Pro 
210 

Ala Pro Thr Asp 

225 

Lys Glu Leu Phe 



Gin Pro Phe lie 
260 

Glu Asn Glu Leu 
275 

His Arg Val Pro 
290 

lie Asp Glu lie 
305 

Arg Val He Gin 



Val Lys Val Asp 
340 

Arg Met Val Ala 
355 

Lys Val Val Glu 
370 

Asp He Glu Arg 



Val Leu Gin Val 
150 

Asp Thr Gin Arg 
165 

Gin Ser Thr Ser 



Gin Val Pro Val 
200 

Gin Leu Gin Ala 
215 

Ala Thr Val Leu 
230 

Ala Arg Ala Val 
245 

Lys Val Asp Cys 



Phe Gly His Glu 
280 

Gly Lys Phe Glu 
295 

Gly Glu Leu Pro 
310 

Asp Arg Glu Phe 
325 

Val Arg He Val 



Glu Gly Arg Phe 
360 

Val Val Leu Pro 
375 

Leu Ala Arg His 



Leu Asn Arg Arg 
155 

Leu Thr Ala He 
170 

Leu Tyr Gin Glu 
185 

Gly Tyr Phe Phe 



He Tyr Arg Leu 
220 

Leu Arg Gly Glu 
235 

His Val Asn Gly 
250 

Ala Ala Leu Pro 
265 

Arg Gly Ala Phe 



Ala Ala Ser Gly 
300 

Leu Pro Val Gin 
315 

Glu Arg Val Gly 
330 

Ala Ala Thr His 
345 

Arg Glu Asp Leu 



Pro Leu Arg Glu 
380 

Phe Val Ala Ala 
Page 2 0 



Gly Glu Asp Arg 
160 

Ala Ser Gin Val 
175 

Leu Gin Arg Ala 
190 

Asn Arg He He 
205 

Val Arg Lys Ala 



Ser Gly Ser Gly 
240 

Pro Arg Arg Asp 
255 

Ala Thr Leu He 
270 

Thr Gly Ala Asp 
285 

Gly Thr Val Phe 



Gly Lys Leu Leu 
320 

Gly Thr Gin Ala 
335 

Arg Asp Leu Ala 
350 

Tyr Tyr Arg He 
365 

Arg Gly Ala Glu 



Val Ala Arg Arg 



385 

His Arg Leu Thr 



Lys Arg Tyr Arg 
420 

Glu Ser Ala Val 
435 

Pro Leu Pro Asp 
450 

Gin Gly Val Asn 
465 

Leu Pro Leu Ala 



Ala Val Lys Gly 
500 

Arg Asn Thr Leu 
515 

Pro 



390 

Pro Pro Arg Leu 
405 

Trp Pro Gly Asn 



Val Leu Cys Glu 
440 

Val Asp Arg Ala 
455 

Ala Pro Thr Ala 
470 

Glu Val Glu Arg 
485 

Asn Arg Thr Ala 



Ala Arg Lys Leu 
520 



395 

Ser Ala Ala Ala 
410 

Val Arg Glu Leu 
425 

Gly Glu lie Leu 



Ala Leu Pro Pro 
460 

Pro Ala Pro Leu 
475 

Arg His lie Leu 
490 

Ala Ala Arg Val 
505 

Lys Glu Tyr Gly 



400 

Val Glu Arg Leu 
415 

Glu Asn Cys lie 
430 

Glu Glu His Leu 
445 

Pro Ala Ala Ala 



Asp Ala Gly Leu 
480 

Arg Val Leu Asp 
495 

Leu Ala lie Gly 
510 

Leu Gly Asp Glu 
525 



<210> 5 
<211> 292 
<212> PRT 

<213> Myxbcoccus xanthus 
<400> 5 

Met Arg Ala Ser Gin Ala Glu Ala Pro His Ser Arg Arg Leu Thr Met 
15 10 15 

Glu Val Arg Phe His Gly Val Arg Gly Ser He Ala Val Ser Gly Ser 
20 25 30 

Arg He Gly Gly Asn Thr Ala Cys Val Glu Val Thr Ser Gin Gly His 
35 40 45 

Arg Leu He Leu Asp Ala Gly Thr Gly He Arg Ala Leu Gly Glu He 
50 55 60 
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Met Met Arg Glu Gly Ala 
65 70 



Pro Gin Glu Ala 



Thr Leu Phe Phe Ser His 
75 80 



Leu His Trp Asp His Val 

85 

Leu Pro Thr Ser Glu Leu 
100 

Gin Ala Leu Gin Ser Glu 
115 

Pro Val Pro Leu Ser Thr 
130 

Leu His Ala Arg Pro Val 
145 150 

Asp Val Pro His Pro Gin 

165 

Gly His Ser Phe Val Tyr 
180 

Leu Ala Pro Glu Val Gly 
195 

Leu Asp Ala Gin Tyr Thr 
210 

Ala Lys Lys Gly Trp Gly 
225 230 

Ala Gly Leu Val Gly Ala 

245 

Ala His Gly Asp Asp Met 
260 

Leu Phe Pro Val Cys Glu 
275 

Gly Arg Ala Ala 
290 



Gin Gly Phe Pro 
90 

Thr Leu Tyr Gly 
105 

Leu Ala Ala Gin 
120 

Met Arg Ser Arg 
135 

Glu Val Gly Pro 



Gly Cys Leu Ala 
170 

Ala Thr Asp Val 
185 

Arg Leu Phe Glu 
200 

Pro Asp Glu Tyr 
215 

His Ser Thr Met 



Arg Arg Leu Cys 
250 

Leu Glu Asp Met 
265 

Pro Ala Arg Glu 
280 



Phe Phe Thr Pro 



Pro Gly Ala Asn 
110 

Met Gin Pro Leu 
125 



Ala Trp 
95 

Gly Ala 
His Phe 



Met Asp Phe Arg Ser Ala 
140 



Phe Arg Val Thr 
155 

Tyr Arg Leu Glu 



Pro lie 
160 

Ala Asp 
175 



Glu Val Arg Val Gin Glu 
190 



Gly Ala Asp Val 
205 

Glu Gly Arg Lys 
220 

Met Asp Ala Ala 
235 

Leu Phe His His 



Leu Cys 
Gly Val 



Gly Val 
240 

Asp Pro 
255 



Ala Glu Gin Ala Arg Ala 
270 

Gly Gin Arg Leu Val Leu 
285 



<210> 6 
<211> 168 
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<212> PRT 

<213> Myxococcus xanthus 



<400> 6 

Met Pro Gly Pro 
1 

Arg Val Asn His 
20 

Tyr Glu Phe Phe 
35 

Lys Ala Lys Leu 
50 

Pro Leu Asn Pro 
65 

Leu Gly Gly Asp 



Ala lie Arg Arg 
100 

Tyr Leu Arg Val 
115 

Gly Leu Glu Gly 
130 

Val Ser Val Gly 
145 

Glu Gin Leu Glu 



Arg Cys Ala Glu 
5 

Glu Lys Val Ala 



Leu Pro Thr Tyr 
40 

Pro Leu Phe Pro 
55 

Tyr Arg lie Val 
70 

Ala Gly Pro Glu 
85 

Val Ala Asp Ser 



Gly Gin Arg Val 
120 

Ser Leu Val Thr 
135 

Leu Leu Gin Arg 
150 

Pro lie Thr Asp 
165 



Asn Asp Trp Val 
10 

Ala Ala Gin Leu 
25 

Thr Pro Pro Lys 



Gly Tyr Leu Phe 
60 

Arg Ala Pro Gly 
75 

Ala Val Pro Ala 
90 

Gly Val Ser Ser 
105 

Arg He He Glu 



Ser Lys Ser Gin 
140 

Ser Val Ser Val 
155 



Ala Leu Leu Val 
15 

Gly Lys His Gly 
30 

Ser Ser Gly Val 
45 

Cys Arg Tyr Gin 



Val He Arg Leu 
80 

Gin Glu Leu Glu 
95 

Asn Pro Cys Asp 
110 

Gly Pro Leu Thr 
125 

Leu Arg Phe He 



Glu Val Ser Ala 
160 



<210> 7 
<211> 79 
<212> PRT 

<213> Myxococcus xanthus 
<400> 7 

Met Asp Lys Arg He He Phe Asp He Val Thr Ser Ser Val Arg Glu 
15 10 15 

Val Val Pro Glu Leu Glu Ser His Pro Phe Glu Pro Glu Asp Asp Leu 
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20 



25 



30 



Val Gly Leu Gly Ala Asn Ser Leu Asp Arg Ala Glu lie Val Asn Leu 
35 40 45 

Thr Leu Glu Lys Leu Ala Leu Asn lie Pro Arg Val Glu Leu lie Asp 
50 55 60 



Ala Lys Thr lie Gly Gly Leu Val Asp Val Leu His Ala Arg Leu 
65 70 75 



<210> 8 
<211> 420 
<212> PRT 

<213> Myxococcus xanthus 
<400> 8 

Met Gly Pro Val Gly lie Glu Ala Met Asn Ala Tyr Cys Gly lie Ala 
15 10 15 

Arg Leu Asp Val Leu Gin Leu Ala Thr His Arg Gly Leu Asp Thr Ser 
20 25 30 

Arg Phe Ala Asn Leu Leu Met Glu Glu Lys Thr Val Pro Leu Pro Tyr 
35 40 45 

Glu Asp Pro Val Thr Tyr Gly Val Asn Ala Ala Arg Pro lie Leu Asp 
50 55 60 

Gin Leu Thr Ala Ala Glu Arg Asp Ser lie Glu Leu Leu Val Ala Cys 
65 70 75 80 

Thr Glu Ser Ser Phe Asp The Gly Lys Ala Met Ser Thr Tyr Leu His 

85 90 95 

Gin His Leu Gly Leu Ser Arg Asn Cys Arg Leu lie Glu Leu Lys Ser 
100 105 110 

Ala Cys Tyr Ser Gly Val Ala Gly Leu Gin Met Ala Val Asn Phe He 
115 120 125 

Leu Ser Gly Val Ser Pro Gly Ala Lys Ala Leu Val Val Ala Ser Asp 
130 135 140 

Leu Ser Arg Phe Ser He Ala Glu Gly Gly Asp Ala Ser Thr Glu Asp 
145 150 155 160 
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Trp Ser Phe Ala Glu Pro Ser Ser Gly Ala Gly Ala Val Ala Met Leu 

165 170 175 

Val Ser Asp Thr Pro Arg Val Phe Arg Val Asp Val Gly Ala Asn Gly 
180 185 190 

Tyr Tyr Gly Tyr Glu Val Met Asp Thr Cys Arg Pro Val Ala Asp Ser 
195 200 205 

Glu Ala Gly Asp Ala Asp Leu Ser Leu Leu Ser Tyr Leu Asp Cys Cys 
210 215 220 

Glu Asn Ala Phe Arg Glu Tyr Thr Arg Arg Val Pro Ala Ala Asn Tyr 
225 230 235 240 

Ala Glu Ser Phe Gly Tyr Leu Ala Phe His Thr Pro Phe Gly Gly Met 

245 250 255 

Val Lys Gly Ala His Arg Thr Met Met Arg Lys Phe Ser Gly Lys Asn 
260 265 270 

Arg Gly Asp lie Glu Ala Asp Phe Gin Arg Arg Val Ala Pro Gly Leu 
275 280 285 

Thr Tyr Cys Gin Arg Val Gly Asn He Met Gly Ala Thr Met Ala Leu 
290 295 300 

Ser Leu Leu Gly Thr He Asp His Gly Asp Phe Ala Thr Ala Lys Arg 
305 310 315 320 

He Gly Cys Phe Ser Tyr Gly Ser Gly Cys Ser Ser Glu Phe Phe Ser 

325 330 335 

Gly Val Val Thr Glu Glu Gly Gin Gin Arg Gin Arg Ala Leu Gly Leu 
340 345 350 

Gly Glu Ala Leu Gly Arg Arg Gin Gin Leu Ser Met Pro Asp Tyr Asp 
355 360 365 

Ala Leu Leu Lys Gly Asn Gly Leu Val Arg Phe Gly Thr Arg Asn Ala 
370 375 380 

Glu Leu Asp Phe Gly Val Val Gly Ser He Arg Pro Gly Gly Trp Gly 
385 390 395 400 

Arg Pro Leu Leu Phe Leu Ser Ala He Arg Asp Phe His Arg Asp Tyr 

405 410 415 
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Gin Trp lie Ser 
420 



<210> 9 
<211> 325 
<212> PRT 

<213> Myxococcus xanthus 



<400> 9 

Met Ser Ser Val 
1 

Val Ser Arg Arg 
20 

Leu Phe Ala Gly 
35 

Leu Cys Gly Thr 
50 

Thr Tyr Leu Ala 
65 

His Pro Gly Ala 



Ala Tyr Asn Phe 
100 

Lys Thr Ala Glu 
115 

Glu Leu Tyr Glu 
130 



Ala Thr Ala Val 
5 

Leu Arg lie Thr 



Gin lie Gly Asp 
40 

Asp Val Leu Thr 
55 

Phe Tyr Tyr Phe 
70 

Leu Arg Phe Gly 
85 

Gly Ser Glu Ser 



Gly Gly Ala Pro 
120 

Gin Pro Gin Pro 
135 



Pro Leu Thr Ala 
10 

Pro Ser Met Cys 
25 

Trp Ala Trp Asp 



Ala Thr Asn Ala 
60 

Arg lie Arg Gly 
75 

Asp Thr Leu Asp 
90 

Val Leu Thr Val 
105 

Glu Ala Asp Ala 



Gly Arg lie Tyr 
140 



Arg Asp Ser Ala 
15 

Gly Gin Thr Ser 
30 

Thr Val Ser Arg 
45 

Ser Gly Ala Pro 



Thr Pro Ala Leu 
80 

Val Thr Ser Lys 
95 

His Arg lie Cys 
110 

Phe Gly His Glu 
125 

Ala Glu Thr Phe 



Asn Arg Trp lie 
145 

Lys Ser Ser Pro 



Asp Glu Tyr Ser 
180 

Thr Phe His Asp 
195 



Thr Arg Ser Asp 
150 

Val Gly Phe Gin 
165 

Pro Arg Arg Ala 



Val Asp Ser Ala 
200 



Gly Lys Ser Asn 
155 

Tyr Ala His Leu 
170 

Tyr Gly Asp Ala 
185 

Glu Tyr Arg Leu 
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Glu Ser Leu lie 
160 

Pro Leu Leu Pro 
175 

Arg Ala Arg Gly 
190 

Thr Val Asp Arg 
205 



^-RuiiuiAiy 



Phe Pro Leu Arg Tyr Ala Val Asp Val lie Arg Asp Val Asn Gly Val 
210 215 220 

Gly Leu lie Tyr Phe Ala Ser Tyr Phe Ser Met Val Asp Trp Ala lie 
225 230 235 240 

Trp Gin Leu Ala Arg His Gin Gly Arg Ser Glu Gin Ala Phe Leu Ser 

245 250 255 

Arg Val Val Leu Asp Gin Gin Leu Cys Phe Leu Gly Asn Ala Ala Leu 
260 265 270 

Asp Thr Thr Phe Asp lie Asp Val Gin His Trp Glu Arg Val Gly Gly 
275 280 285 

Gly Glu Glu Leu Phe Asn Val Lys Met Arg Glu Gly Ala Gin Gly Arg 
290 295 300 

Asp He Ala Val Ala Thr Val Lys Val Arg Phe Asp Ala Ala Ser Glu 
305 310 315 320 

Gly Gly Arg Arg Gly 

325 



<210> 10 
<211> 83 
<212> PRT 

<213> Myxococcus xanthus 
<400> 10 

Met Thr Asp Glu Gin He Arg Gly Val Val His Gin Ser He Val Arg 
1 5 10 15 

Val Leu Pro Arg Val Arg Ser Asn Glu He Ala Gly His Leu Asn Leu 
20 25 30 

Arg Glu Leu Gly Ala Asp Ser Val Asp Arg Val Glu He Leu Thr Ser 
35 40 45 

He Leu Asp Ser Leu Arg Leu Gin Lys Thr Pro Leu Ala Lys Phe Ala 
50 55 60 

Asp He Arg Asn He Asp Ala Leu Val Ala Phe Leu Ala Gly Glu Val 
65 70 75 80 



Ala Gly Gly 
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<210> 11 
<211> 374 
<212> PRT 

<213> Myxococcus xanthus 
<400> 11 

Met Met Gin Glu Arg Gly Val Ala Leu Pro Phe Glu Asp Pro Val Thr 
15 10 15 

Asn Ala Val Asn Ala Ala Arg Pro lie Leu Asp Ala Met Ser Pro Glu 
20 25 30 

Ala Arg Glu Arg lie Glu Leu Leu Val Thr Ser Ser Glu Ser Gly Val 
35 40 45 

Asp Phe Ser Lys Ser lie Ser Ser Tyr Ala His Glu His Leu Gly Leu 
50 55 60 

Ser Arg His Cys Arg Phe Leu Glu Val Lys Gin Ala Cys Tyr Ala Ala 
65 70 75 80 

Thr Gly Ala Leu Gin Leu Ala Leu Gly Tyr lie Ala Ser Gly Val Ser 

85 90 95 

Pro Gly Ala Lys Ala Leu Val lie Ala Thr Asp Val Thr Leu Val Asp 
100 105 110 

Glu Ser Gly Leu Tyr Ser Glu Pro Ala Met Gly Thr Gly Gly Val Ala 
115 120 125 

Val Leu Leu Gly Asp Glu Pro Arg Val Met Lys Met Asp Leu Gly Ala 
130 135 140 

Phe Gly Asn Tyr Ser Tyr Asp Val Phe Asp Thr Ala Arg Pro Ser Pro 
145 150 155 160 

Glu lie Asp lie Gly Asp Val Asp Arg Ser Leu Phe Thr Tyr Leu Asp 

165 170 175 

Cys Leu Lys His Ser Phe Ala Ala Tyr Gly Arg Arg Val Asp Gly Val 
180 185 190 

Asp Phe Val Ser Thr Phe Asp Tyr Leu Ala Met His Thr Pro Phe Ala 
195 200 205 
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Gly Leu Val Lys Ala Gly His Arg Lys Met Met Arg Glu Leu Thr Pro 
210 215 220 



Cys Asp Val Asp 
225 

Ser Leu Gin Tyr 



Glu He Glu Ala 
230 

Pro Ser Leu Val 
245 



Asp Phe Gly Arg 
235 

Gly Asn Leu Cys 
250 



Arg Val Lys Pro 
240 

Ser Gly Ser Val 
255 



Tyr Leu Ser Leu Cys 
260 

Ala Arg Val Gly Met 
275 

Phe Ser Gly Val He 
290 

Asp He Gly Gly His 
305 

Tyr Val Glu Leu Leu 

325 

Asn Arg Asp Val Asp 
340 

Ala Ser Arg Pro Arg 
355 

Arg Gin Tyr Glu Trp 
370 



Ser He He Asp Thr He 
265 

Phe Ser Tyr Gly Ser Gly 
280 

Gly Pro Glu Ser Val Ser 
295 

Leu Arg Gly Arg Arg Gin 
310 315 

Lys Glu Asn Leu Arg Cys 

330 

Val Glu Arg Tyr Leu Pro 
345 

Met Leu Ala Leu Arg Arg 
360 

Val 



Lys Pro Glu Arg Ser 
270 

Cys Ser Ser Glu Phe 
285 

Ala Leu Ala Gly Leu 
300 

Leu Thr Phe Asp Gin 

320 

Leu Val Pro Thr Lys 
335 

Leu Val Thr Arg Thr 
350 

Val Val Asp Tyr His 
365 



<210> 12 
<211> 171 
<212> PRT 

<213> Myxococcus xanthus 
<400> 12 

Met Asn Thr Pro Ser Leu Thr Asn Trp Pro Ala Arg Leu Gly Tyr Leu 
15 10 15 

Leu Ala Val Gly Gly Ala Trp Phe Ala Ala Asp Gin Val Thr Lys Gin 
20 25 30 

Met Ala Arg Asp Gly Ala Lys Arg Pro Val Ala Val Phe Asp Ser Trp 
35 40 45 
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Trp His Phe His 
50 

Ser Ser Phe Gly 
65 

Ala He Cys He 



Thr Met Lys Leu 
100 

Leu Gly Asn Tyr 
115 

Val Ser Trp His 
130 

Ala Asp Thr Ala 
145 

Phe Arg Glu Pro 



Tyr Val Glu Asn 
55 

Glu Glu Trp Arg 
70 

Val Leu Leu He 
85 

Gin Arg Trp Ser 



Val Asp Arg Val 
120 

Val Gly Asp Arg 
135 

Val Val Val Gly 
150 

Arg Gin Gin Leu 
165 



Arg Ala Gly Ala 
60 

Met Pro Phe Phe 
75 

Gly Tyr Tyr Phe 
90 

Leu Ala Thr Met 
105 

Arg Leu Arg Tyr 



Phe Tyr Trp Pro 
140 

Ala Ala Leu Met 
155 

Ser Pro Gly 
170 



Phe Gly Leu Phe 



Tyr Val Val Gly 
80 

Tyr Thr Pro Pro 
95 

He Gly Gly Ala 
110 

Val Val Asp Phe 
125 

Ser Phe Asn He 



He Leu Glu Ser 
160 



<210> 13 
<211> 475 
<212> PRT 

<213> Myxococcus xanthus 
<400> 13 

Met Gly Thr Ser Glu Pro Val Glu Pro Asp His Ala Leu Ser Lys Pro 
1 5 10 15 

Pro Pro Val Ala Pro Val Gly Ala Gin Ala Leu Pro Arg Gly Pro Ala 
20 25 30 

Met Pro Gly He Ala Gin Leu Met Met Leu Phe Leu Arg Pro Thr Glu 
35 40 45 

Phe Leu Asp Arg Cys Ala Ala Arg Tyr Gly Asp Thr Phe Thr Leu Lys 
50 55 60 

He Pro Gly Thr Pro Pro Phe He Gin Thr Ser Asp Pro Ala Leu He 
65 70 75 80 

Glu Val He Phe Lys Gly Asp Pro Asp Leu Phe Leu Gly Gly Lys Ala 
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85 90 95 

Asn Asn Gly Leu Lys Pro Val Val Gly Glu Asn Ser Leu Leu Val Leu 
100 105 110 

Asp Gly Lys Arg His Arg Arg Asp Arg Lys Leu lie Met Pro Thr Phe 
115 120 125 

Leu Gly Glu Arg Met His Ala Tyr Gly Ser Val He Arg Asp He Val 
130 135 140 

Asn Ala Ala Leu Asp Arg Trp Pro Val Gly Lys Pro Phe Ala Val His 
145 150 155 160 

Glu Glu Thr Gin Gin He Met Leu Glu Val He Leu Arg Val He Phe 

165 170 175 

Gly Leu Glu Asp Ala Arg Thr He Ala Gin Phe Arg His His Val His 
180 185 190 

Gin Val Leu Lys Leu Ala Leu Phe Leu Phe Pro Asn Gly Glu Gly Lys 
195 200 205 

Pro Ala Ala Glu Gly Phe Ala Arg Ala Val Gly Lys Ala Phe Pro Ser 
210 215 220 

Leu Asp Val Phe Ala Ser Leu Lys Ala He Asp Asp He He Tyr Gin 
225 230 235 240 

Glu He Gin Asp Arg Arg Ser Gin Asp He Ser Gly Arg Gin Asp Val 

245 250 255 

Leu Ser Leu Met Met Gin Ser His Tyr Asp Asp Gly Ser Val Met Thr 
260 265 270 

Pro Gin Glu Leu Arg Asp Glu Leu Met Thr Leu Leu Met Ala Gly His 
275 280 285 

Glu Thr Ser Ala Thr He Ala Ala Trp Cys Val Tyr His Leu Cys Arg 
290 295 300 

His Pro Asp Ala Met Gly Lys Leu Arg Glu Glu He Ala Ala His Thr 
305 310 315 320 

Val Asp Gly Val Leu Pro Leu Ala Lys He Asn Glu Leu Lys Phe Leu 

325 330 335 

Asp Ala Val Val Lys Glu Thr Met Arg He Thr Pro Val Phe Ser Leu 
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340 345 350 

Val Ala Arg Val Leu Lys Glu Pro Gin Thr lie Gly Gly Thr Thr Tyr 
355 360 365 

Pro Ala Asn Val Val Leu Ser Pro Asn lie Tyr Gly Thr His His Arg 
370 375 380 

Ala Asp Leu Trp Gly Asp Pro Lys Val Phe Arg Pro Glu Arg Phe Leu 
385 390 395 400 

Glu Glu Arg Val Asn Pro Phe His Tyr Phe Pro Phe Gly Gly Gly lie 

405 410 415 

Arg Lys Cys lie Gly Thr Ser Phe Ala Tyr Tyr Glu Met Lys lie Phe 
420 425 430 

Val Ser Glu Thr Val Arg Arg Met Arg Phe Asp Thr Arg Pro Gly Tyr 
435 440 445 

His Ala Lys Val Val Arg Arg Ser Asn Thr Leu Ala Pro Ser Gin Gly 
450 455 460 

Val Pro lie lie Val Glu Ser Arg Leu Pro Ser 
465 470 475 



<210> 14 
<211> 318 
<212> PRT 

<213> Myxococcus xanthus 
<400> 14 

Met Val Asp Ser Val Ser Lys Gin Ala Arg Arg Lys Val Phe Leu Phe 
15 10 15 

Ser Gly Gin Gly Thr Gin Ser Tyr Phe Met Ala Lys Glu Leu Phe Asp 
20 25 30 

Thr Gin Thr Gly Phe Lys Arg Gin Leu Leu Glu Leu Asp Glu Gin Phe 
35 40 45 

Lys Gin Arg Leu Gly His Ser He Leu Glu Arg He Tyr Asp Ala Arg 
50 55 60 

Ala Ala Arg Leu Asp Pro Leu Asp Asp Val Leu Val Ser Phe Pro Ala 
65 70 75 80 
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lie Phe Met lie Glu His Ala Leu Ala Arg Leu Leu lie Asp Arg Gly 

85 90 95 

lie Gin Pro Asp Ala Val Val Gly Ala Ser Met Gly Glu Val Ala Ala 
100 105 110 

Ala Ala He Ala Gly Ala He Ser Val Asp Ala Ala Val Ala Leu Val 
115 120 125 

Ala Ala Gin Ala Gin Leu Phe Ala Arg Thr Ala Pro Arg Gly Gly Met 
130 135 140 

Leu Ala Val Leu His Glu Leu Glu Ala Cys Arg Gly Phe Thr Ser Val 
145 150 155 160 

Ala Arg Asp Gly Glu Val Ala Ala He Asn Tyr Pro Ser Asn Phe Val 

165 170 175 

Leu Ala Ala Asp Glu Ala Gly Leu Gly Arg He Gin Gin Glu Leu Ser 
180 185 190 

Gin Arg Ser Val Ala Phe His Arg Leu Pro Val Arg Tyr Pro Phe His 
195 200 205 

Ser Ser His Leu Asp Pro Leu Arg Glu Glu Tyr Arg Ser Arg Val Arg 
210 215 220 

Ala Asp Ser Leu Thr Trp-Pro Arg He Pro Met Tyr Ser Cys Thr Thr 
225 230 235 240 

Ala Asn Arg Val His Asp Leu Arg Ser Asp His Phe Trp Asn Val Val 

245 250 255 

Arg Ala Pro lie Gin Leu Tyr Asp Thr Val Leu Gin Leu Glu Gly Gin 
260 265 270 

Gly Gly Cys Asp Phe He Asp Val Gly Pro Ala Ala Ser Phe Ala Thr 
275 280 285 

He He Lys Arg He Leu Ala Arg Asp Ser Thr Ser Arg Leu Phe Pro 
290 295 300 

Leu Leu Ser Pro Ser Pro Ala Ser Thr Gly Ser Ser Met Gly 
305 310 315 



<210> 15 
<211> 330 
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<212> PRT 

<213> Myxococcus xanthus 



<400> 15 
Met Thr Glu Ala 
1 

Pro Ser Ser Pro 
20 

Val Asn Ala Arg 
35 

Arg Gly Met Gly 
50 

lie Ala Asp Ala 
65 

Asp Pro Gly Lys 



Tyr Val Val Asn 
100 

Glu Gin Pro Ala 
115 

Leu Leu Val Ala 
130 



Pro Ala Pro Arg 
5 

Trp Ala Leu His 



Lys Ala Ala Leu 
40 

Ala Ala Leu Phe 
55 

lie Leu Gly Tyr 
70 

Glu Leu Ala Gin 
85 

Ala Leu Ser Tyr 



Phe Val Ala Gly 
120 

Gly Ala Phe Asp 
135 



Ala Pro Ala Gin 
10 

Thr Arg Gly Ala 
25 

Phe Pro Gly Gin 



Asp Glu Phe Pro 
60 

Ser lie Lys Arg 
75 

Thr Gin Phe Thr 
90 

Leu Lys Arg Leu 
105 

His Ser Leu Gly 



Phe Glu Thr Gly 
140 



Val Pro Pro Pro 
15 

Ala Ser Ala Pro 
30 

Gly Ser Gin Glu 
45 

Asp Leu Thr Asp 



Leu Cys Leu Glu 
80 

Gin Pro Ala Leu 
95 

Arg Glu Gly Ala 
110 

Glu Tyr Asn Ala 
125 

Leu Arg Leu Val 



Lys Arg Arg Gly Glu Leu Met Ser 
145 150 

Ala Val Val Gly Cys Asp Ala Val 

165 

Arg Gin Leu Thr Ser Leu Asp lie 
180 

He Val Val Ser Gly Pro Ala Gin 
195 200 

Phe Val Asp Arg Gly Ala Arg Tyr 
210 215 

Phe His Ser Arg Tyr Met Gin Pro 
225 230 



Gly Ala Ser Gly Gly Thr Met Ala 

155 160 

Ala Val Glu Gin Val Leu Arg Asp 
170 175 

Ala Asn He Asn Ser Pro Asp Gin 
185 190 

Asp He Glu Arg Ala Arg Gin Cys 

205 

Val Pro Leu Asn Val Arg Ala Pro 
220 

Ala Ala Ser Glu Phe Glu Arg Phe 

235 240 
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Leu Ser Gin Phe Gin 

245 

Val Thr Gly Arg Pro 
260 

Leu Gin Leu Arg Ser 
275 

Leu Glu Gin Gly Val 
290 

Leu Thr Arg Leu lie 
305 

Thr Ala Ala Pro Ala 

325 



Tyr Ala Pro Leu Arg Cys 

250 

Tyr Ala His Asp Asn Val 
265 

Pro Val Gin Trp Thr Ala 
280 

Glu Asp Phe Glu Glu Leu 
295 

Thr Ala Asn Lys Arg Gly 
310 315 

Lys Trp Ala Asn Ala 

330 



Val Val He Ser Asn 
255 

Val Gin Gly Leu Ala 
270 

Thr Val Arg Tyr Leu 
285 

Gly Pro Gly Arg Val 
300 

Ala Pro Ala Pro Ala 

320 



<210> 16 
<211> 417 
<212> PRT 

<213> Myxococcus xanthus 
<400> 16 

Met Ser Thr Ser Pro Val Gin Glu Leu Val Val Ser Gly Phe Gly Val 
15 10 15 

Thr Ser Ala He Gly Gin Gly Ala Ala Ser Phe Thr Ser Ala Leu Leu 
20 25 30 

Glu Gly Ala Ala Arg Phe Arg Val Met Glu Arg Pro Gly Arg Gin His 
35 40 45 

Gin Ala Asn Gly Gin Thr Thr Ala His Leu Gly Ala Glu He Ala Ser 
50 55 60 

Leu Ala Val Pro Glu Gly Val Thr Pro Gin Leu Trp Arg Ser Ala Thr 
65 70 75 80 

Phe Ser Gly Gin Ala Ala Leu Val Thr Val His Glu Ala Trp Asn Ala 

85 90 95 

Ala Arg Leu Gin Ala Val Pro Gly His Arg He Gly Leu Val Val Gly 
100 105 110 

Gly Thr Asn Val Gin Gin Arg Asp Leu Val Leu Met Gin Asp Ala Tyr 
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115 



120 



125 



Arg Glu Arg Val Pro Phe Leu Arg Ala Ala Tyr Gly Ser Thr Phe Met 
130 135 140 

Asp Thr Asp Leu Val Gly Leu Cys Thr Gin Gin Phe Ala lie His Gly 
145 150 155 160 

Met Ser Phe Thr Val Gly Gly Ala Ser Ala Ser Gly Leu Leu Ala Val 

165 170 175 

lie Gin Ala Ala Glu Ala Val Leu Ser Arg Lys Val Asp Val Cys lie 
180 185 190 

Ala Val Gly Ala Leu Met Asp Val Ser Tyr Trp Glu Cys Gin Gly Leu 
195 200 205 

Arg Ala Met Gly Ala Met Gly Thr Asp Arg Phe Ala Arg Glu Pro Glu 
210 215 220 

Arg Ala Cys Arg Pro Phe Asp Arg Glu Ser Asp Gly Phe lie Phe Gly 
225 230 235 240 

Glu Ala Cys Gly Ala Val Val Val Glu Ser Ala Glu His Ala Arg Arg 

245 250 255 

Arg Gly Val Thr Pro Arg Gly lie Leu Ser Gly Trp Ala Met Gin Leu 
260 265 270 

Asp Ala Ser Arg Gly Pro Leu Ser Ser lie Glu Arg Glu Ser Gin Val 
275 280 285 

lie Gly Ala Ala Leu Arg His Ala Asp Leu Ala Pro Glu Arg Val Asp 
290 295 300 

Tyr Val Asn Pro His Gly Ser Gly Ser Arg Gin Gly Asp Ala lie Glu 
305 310 315 320 

Leu Gly Ala Leu Lys Ala Cys Gly Leu Thr His Ala Arg Val Asn Thr 

325 330 335 

Thr Lys Ser He Thr Gly His Gly Leu Ser Ser Ala Gly Ala Val Gly 
340 345 350 

Leu He Ala Thr Leu Val Gin Leu Glu Gin Gly Arg Leu His Pro Ser 
355 360 365 

Leu Asn Leu Val Asp Pro He Asp Ser Ser Phe Arg Trp Val Gly Ala 
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370 



375 380 



Thr Ala Glu Ala Gin Ser Leu Gin Asn Ala Leu Val Leu Ala Tyr Gly 
385 390 395 400 

Phe Gly Gly lie Asn Thr Ala Val Ala Val Arg Arg Ser Ala Thr Glu 

405 410 415 

Ser 



<210> 17 
<211> 262 
<212> PRT 

<213> Myxococcus xanthus 
<400> 17 

Met Gin Ala Ala Ser Pro Pro His Arg Asp Tyr Gin Thr Leu Arg Val 
15 10 15 

Arg Phe Glu Ala Gin Thr Cys Phe Leu Gin Leu His Arg Pro Asp Ala 
20 25 30 

Asp Asn Thr lie Ser Arg Thr Leu lie Asp Glu Cys Gin Gin Val Leu 
35 40 45 

Thr Leu Cys Glu Glu His Ala Thr Thr Val Val Leu Glu Gly Leu Pro 
50 55 60 

His Val Phe Cys Met Gly Ala Asp Phe Arg Ala lie His Asp Arg Val 
65 70 75 80 

Asp Asp Gly Arg Arg Glu Gin Gly Asn Ala Glu Gin Leu Tyr Arg Leu 

85 90 95 

Trp Leu Gin Leu Ala Thr Gly Pro Tyr Val Thr Val Ala His Val Gin 
100 105 110 

Gly Lys Ala Asn Ala Gly Gly Leu Gly Phe Val Ser Ala Cys Asp He 
115 120 125 

Val Leu Ala Lys Ala Glu Val Gin Phe Ser Leu Ser Glu Leu Leu Phe 
130 135 140 

Gly Leu Phe Pro Ala Cys Val Met Pro Phe Leu Ala Arg Arg He Gly 
145 150 155 160 
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lie Gin Arg Ala 



Ala Gin Ala Leu 
180 

Glu Lys Leu Leu 
195 

Pro Ala Val Thr 
210 

Leu Leu Ala Ala 
225 

Ser Asp Arg Ala 



Arg Leu Pro Trp 
260 



His Tyr Leu Thr 
165 

Ser Trp Gly Leu 



Arg Leu His Leu 
200 

Gin Tyr Lys Lys 
215 

Met Pro Arg Ala 
230 

Thr Leu Glu Ala 
245 

Glu Ser 



Leu Met Thr Arg 
170 

Ala Asp Ala Val 
185 

Arg Arg Leu Arg 



Tyr Ala Ser Glu 
220 

lie Ser Ala Asn 
235 

lie His Arg Tyr 
250 



Pro lie Asp Ala 
175 

Asp Ala Asp Ser 
190 

Cys Leu Ser Lys 
205 

Leu Gly Gly Gin 



Glu Ala Met Phe 
240 

Val Glu Thr Gly 
255 



<210> 18 
<211> 256 
<212> PRT 

<213> Myxococcus xanthus 
<400> 18 

Met Gly lie Met Thr Glu Gly Thr Pro Met Ala Pro Val Val Thr Leu 
15 10 15 

His Glu Val Glu Glu Gly Val Ala Gin He Thr Leu Val Asp Arg Glu 
20 25 30 

Asn Lys Asn Met Phe Ser Glu Gin Leu Val Arg Glu Leu He Thr Val 
35 40 45 

Phe Gly Lys Val Asn Gly Asn Glu Arg Tyr Arg Ala Val Val Leu Thr 
50 55 60 

Gly Tyr Asp Thr Tyr Phe Ala Leu Gly Gly Thr Lys Ala Gly Leu Leu 
65 70 75 80 

Ser He Cys Asp Gly He Gly Ser Phe Asn Val Thr Asn Phe Tyr Ser 

85 90 95 

Leu Ala Leu Glu Cys Asp He Pro Val He Ser Ala Met Gin Gly His 
100 105 110 
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Gly Val Gly Gly 
115 

Leu Ser Arg Glu 
130 

Thr Pro Gly Met 
145 

Ser Leu Gly His 



Asp Leu Glu Lys 
180 

Val Leu Pro His 
195 

Arg Leu Ser Leu 
210 

Arg Glu Leu Pro 
225 

Thr Phe His His 



Gly Phe Ala Met 
120 

Ser Val Tyr Thr 
135 

Gly Ala Thr Tyr 
150 

Glu Leu Leu Leu 
165 

Arg Gly Val Pro 



Ala Tyr Glu lie 
200 

Val Thr Leu Lys 
215 

Asp Val He Glu 
230 

Asp Asp Val Arg 
245 



Gly Leu Phe Ala 



Thr Asn Phe Met 
140 

He Val Pro Lys 
155 

Asn Ala Arg Asn 
170 

Phe Pro Val Leu 
185 

Ala Arg Asp Leu 



Arg His Leu Val 
220 

Arg Glu Leu Glu 
235 

Arg Arg He Glu 
250 



Asp Phe Val Val 
125 

Arg Tyr Gly Phe 



Arg Leu Gly Tyr 
160 

Tyr Arg Gly Ala 
175 

Pro Arg Lys Glu 
190 

Ala Ala Lys Pro 
205 

Arg Asp He Arg 



Met His Gly He 
240 

Gin Leu Phe Leu 
255 



<210> 19 
<211> 424 
<212> PRT 

<213> Myxococcus xanthus 
<400> 19 

Met Leu Asn Leu He Asn Asn His Ala His Gly Tyr Val Val Thr Pro 
15 10 15 

Val Val Leu Ala Cys Asn Asp Ala Gly Leu Phe Glu Leu Leu Arg Gin 
20 25 30 

Gly Pro Lys Asp Phe Asp Arg Leu Ala Glu Ala Leu Arg Ala Asn Arg 
35 40 45 

Gly His Leu Arg Val Ala Met Arg Met Phe Glu Ser Leu Gly Trp Val 
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50 



55 60 



Arg Arg Asp Ala Asp Asp Val Tyr Ala Val Thr Ala Ala Ala Ala Ala 
65 70 75 80 

His Arg Ser Phe Pro Arg Glu Ala Gin Ser Leu Phe Ala Leu Pro Met 

85 90 95 

Asp Arg Tyr Leu Arg Gly Glu Asp Gly Leu Ser Leu Ala Pro Trp Phe 
100 105 110 

Glu Arg Ser Arg Ala Ser Trp Asp Thr Asp Asp Thr Leu Val Arg Glu 
115 120 125 

Leu Leu Asp Gly Ala lie lie Thr Pro Leu Met Leu Ala Leu Glu Gin 
130 135 140 

Arg Gly Gly Leu Lys Glu Ala Arg Arg Leu Ser Asp Leu Trp Ser Gly 
145 150 155 160 

Gly Asp Gly Arg Asp Thr Cys Val Pro Glu Ala Val Gin His Glu Leu 

165 170 175 

Ala Gly Phe Phe Ser Ala Gin Lys Trp Thr Arg Glu Asp Ala Val Asp 
180 185 190 

Ala Glu Leu Thr Pro Lys Gly Ala Phe lie Phe Glu Arg Ala Leu Leu 
195 200 205 

Phe Ala He Val Gly Ser Tyr Arg Pro Met Leu Ala Ser Met Pro Gin 
210 215 220 

Leu Leu Phe Gly Asp Cys Asp Gin Val Phe Gly Arg Asp Glu Ala Gly 
225 230 235 240 

His Glu Leu His Leu Asp Arg Thr Leu Asn Val He Gly Ser Gly His 

245 250 255 

Gin His Arg Lys Tyr Phe Ala Glu Leu Glu Lys Leu He He Thr Val 
260 265 270 

Phe Asp Ala Glu Asn Leu Ser Ala Gin Pro Arg Tyr lie Ala Asp Met 
275 280 285 

Gly Cys Gly Asp Gly Thr Leu Leu Lys Arg Val Tyr Glu Thr Val Leu 
290 295 300 

Arg His Thr Arg Arg Gly Arg Ala Leu Asp Arg Phe Pro Leu Thr Leu 
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305 



310 



315 



320 



lie Ala Ala Asp Phe Asn Glu Lys Ala Leu Glu Ala Ala Gly Arg Thr 

325 330 335 

Leu Ala Gly Leu Glu His Val Ala Leu Arg Ala Asp Val Ala Arg Pro 
340 345 350 

Asp Arg Leu lie Glu Asp Leu Arg Ala Arg Gly Leu Ala Glu Pro Glu 
355 360 365 

Asn Thr Leu His lie Arg Ser Phe Leu Asp His Asp Arg Pro Tyr Gin 

370 375 380 

Pro Pro Ala Asp Arg Ala Gly Leu His Ala Arg lie Pro Phe Asp Ser 
385 390 395 400 

Val Phe Val Gly Lys Ala Gly Gin Glu Val Val Pro Ala Glu Val Phe 

405 410 415 

His Ser Leu Val Glu His Leu Glu 
420 



<210> 20 
<211> 19053 
<212> DNA 

<213> Myxococcus xanthus 
<400> 20 



gtcgacgttg 


acgtcgcccg 


gtggcgtgcc 


gtgtgtcttc 


ttcgacgcgg 


aggtgcgcga 


60 


ggtggcggcg 


gacggccggc 


gcgggccgct 


gttgtcgcgt 


gagcgcgcgt 


atgcgccggt 


120 


actggcgctg 


cgtggccagc 


gcctccatgc 


ttcggtgtcc 


ttttcgcccg 


cgtcgctgat 


180 


ggctccggtg 


gaggtgcgcc 


ggtgcaaggc 


cctgccaggc 


acggtgcccg 


cgtcctggta 


240 


tcagacggcg 


cacccggagg 


ccctgtcctg 


ggagcgcgtg 


ggcgcggtgg 


gcgaatcctg 


300 


cctcgtggtg 


ggtgaactcc 


ggaggggccc 


tgtcgagggc 


agctacgccc 


tggtcggtcg 


360 


ggagggcggc 


cccgcgatgt 


tggtgctggg 


accccaggct 


ccggccacct 


gtgggacgct 


420 


ggcgcgccgg 


gcctggcggc 


acttcgcggc 


ggccggggtg 


ctgtccatgg 


ccgcggccgt 


480 


cgtcctgtca 


ggggcgctgt 


gagacgcgcg 


gcgggggccg 


taccgccgcg 


ccagaaacgt 


540 
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gatgcgccgc 


caggcctcgc 


ggtccgggca 


ctgacgcccg 


ggccgctcgg 


gactcgctca 


600 


ggcggctccg 


gtgcttcgcg 


cggtggagaa 


cacgagctgt 


tcctcgctgt 


ccgccacccg 


660 


cacggtgagg 


gtccgctcca 


cgccggcgag 


gcccagcggc 


gtggactgcg 


ccaggtccga 

ZJ ZJ ~J 


720 


gagcagggag 


cccgcagcgc 


gcaggtggaa 


gccggtggtc 


cacatgccct 


ccagctcgcc 

ZJ ZJ 


780 


gaacacggtg 


cgcagctcgt 


ccggggcctt 


gcgttcgtcg 


atggcgcggc 


gcaggcgcac 

ZJ ZJ ZJ ZJ 


840 


catgccgctc 


acgaagttcc 


tgcaccgcat 


gagcgtgttg 


gggttcttgg 


agatgacctc 

~1 ZJ 


900 


cgcgaagctg 


aagttgccgc 


cacccgggcg 


ccactcgctt 


tcgatgagct 


gcaggtcctt 


960 


gccaaggtcg 


cgcaccgtgg 


ggtccttctg 


gaagtaccac 


ttggcgatct 


gcgcggcgcg 


1020 


gctgggtgac 


aagtcattca 


gcatgaggct 


gccttgctcc 


tgcacctcgc 


ggaqqtaqqc 

ZJ ZJ ZJ ZJ ZJ ZJ 


1080 


ctcccagatg 


ggggcgtaga 


ccgcgcgccg 


gaactcggcg 


gaggcgcggg 


gaagctgctc 


1140 


gctccagggc 


agcgcgcggg 


ccagggcgcg 


tgagaagcgg 


gacagctcga 


gcgtctqqat 

ZJ ZJ 


1200 


gcggggcacc 


agggcgcgga 


acgagtcatc 


cgccatcttc 


agctcgagcc 


gcgtttcqat 


1260 


ggggtgcttg 


cccatgtcct 


cctgcatggt 


gctgatgacg 


gtggccgcgt 

-J —J ZJ ZJ ZJ 


ccttcgcgtc 


1320 


cagcacgccc 


cagacgacgg 


cgtcatccac 


cgcctgctgc 


aggtccttgc 


gcgacagctt 


1380 


cttctgccgt 


ccccacagca 


tcaggtgcag 


gccgtagccg 


aagtcqqaqq 

ZJ ZjZj ZjZj 


ccacqqqqqt 

j 33 «3 ZJ Zj 


1440 


gggagagaag 


cgcgtcatgt 


ccgccttcag 


gtccaccacc 


cactqqccqc 


qqqtQCCCaQ 

ZJ ZJ ZJ ZJ Zj 


1500 


cagcttgtcc 


tcgtagcccc 


ggcgtccgag 


gaacqccatq 

ZJ -3 


cqccqaqcQC 

ZJ ZJZJZJ ZJ 


cctggaagtt 


1560 


ctcctgcgtc 


acccaggact 


gcttgctgac 


gttcttcgcc 


ttqaqcaqct 


cgaacgagcc 


1620 


cagccccagt 


gagaagccga 


tggcctgctg 


gcgcgtgagc 


qtqqtqqcqt 

^ ZJ ZJ ZJ ZJ ZJ 


gcaggtagtt 


1680 


gcgcagctcg 


aactcgctct 


gctgggcggg 


gaggctcttc 


atccacttca 


gcagctccac 


1740 


v- ciy y LtyLCC 


txgagcaggg 


actcgtggaa 


gcgcatcgcg 


gtgacgtcct 


ccacgacgac 


1800 


ctccagcagc 


gtggaggtct 


ccgacaggcg 


caggtattcg 


tactcgaagc 


cctcggcgac 


1860 


ctgcgtgcgg 


acggcgttct 


ccagcgactc 


tgcgacgcgg 


gccttgaagt 


cggcccaggc 


1920 


ctgcggaagg 


ttggccgggt 


ccgcaagctg 


cgggtcgatg 


ccaaggcgct 


ccagcaccag 


1980 
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gcccagcacc 


ttcttctgat 


tgtcgtccag 


cttcgccttg 


ctggccttgt 


ccaccaggcc 


2040 


gtccatgatt 


tccaccgcgg 

— ' ZJ ZJ 


tggtgccctt 


cttqacqaqq 

WW V^WJ-W^MWJWJ 


tcgcgaagga 


cqqqccccaq 

W ^ ^ ^ W» W W W Wi^ 


2100 


cagcgcttcc 


agcaactqqc 


ccaqttqqqc 

ZJ ZJ ZJ ZJ 


cttcaccgtc 


gccgggtcca 


gcagctccac 


2160 


ggtgatgccc 


aggccggcgg 

— ' —) ZJ ZJ ZJ ZJ 


aqaqcqcctq 


ctcatgggac 


ttcaccttgc 


acacQQCQac 

wj w S^l. w wj ^ w ^ w 


2220 


ctggatgcgg 


ccggcacgqq 

zj zj zj zj zj 


qacqqqaqaa 

zj^- v zdzdzd zd 


qctqaqc tQQ 

ZD ZD ZD w 33 


taqtCQtCQcr 

^ ZD w% -a ^^~ZDZD 


toaoQaacac 


2280 


ccgggcggac 


aggcccgcct 


tqqcqctqqt 

ZJ ZJ ZJ ZJ ZJ 


cttcaacgcg 


agcagctcgt 


tgccgcgcag 


2340 


gaagcccagg 


cggttgagqt 

— ' — > > ZJ ZJ 


tqqtqqqqaa 

ZJ ZJ ZJ ZJ ZJ ZJ 


qatqtccqcc 


cagttgagc t 


ccagccg tgt 


2400 


gtggagcgcg 


ccgcggacat 


gccacgccac 


cgcgtccccc 


gtggtcagct 


tggccaggtc 


2460 


ggtggcctgc 


atcagccgca 


qctcqqacaq 

ZJ ZJ ZJ Zj 


qtcqqaqcac 

zj ZD ZD ZD ZD 


acggcc tcac 


Qcatat tcta 

vi *w v* 1 v 


2520 


gcccagcgga 


tgcgcgcgqt 

— ' ~J ZJ ZJ Zj 


aqtcqctqaq 

ZJ ^ ZJ ^ zj ZJ 


cqtqacqqac 


agctccgtct 


aattctcaaa 

ZJ ZD ^ w ^ 33 ^ ^ 


2580 


ggcgaggaag 


gacaggctgg 

— ' — ' — ' ZJ ZJ 


cgctcacqqc 


qqccttcacq 

«3 WWW W M W ^ 


cqcacQQaca 

ZD ZD ZD 


cctaataaca 

w> \^ ^— ^ 


2640 


catccacccg 


atgtcactgc 


ccagcagcag 


ttqqqqccQQ 


QQCCC tCTCTCt 


caacactctc 

wj WJ Wj w \m> w 


2700 


cgggctcggc 

-J ~i —J ZJ zj 


tcgccgatga 


tgccgttttc 


gtccacgtcg 


cccaacaaat 


taaaattcca 

hum w w w ~n 


2760 


gatggacgct 


tcgccqqtqq 

ZJ ZJ ZJ Zj ZJ 


cttcqaaqqa 

www 'W v. w^^ ^ wi 


qaqqatQaaq 


cccrtacataa 

ww^ w ^ w *~zjz3 


caaacttaaa 

^" -3 **ZD w u u 3 3 ZD 


2820 


cggaaggatt 


ttctcttccg 


tqaaqqtccc 


ctqqqccaQC 


ggcacct tga 


tatcctaatc 


2880 


ctgcagcttc 


acgtcgggca 

— > — l > ZJ 


ccttgcccgc 


cacgacgtcg 


ggaagc t tc t 


ccaacaactt 


2940 


gttgaccact 


ttcatgcgcq 

-J ZJ ZJ 


tccccctggg 


ctgaagcctc 


ctacacataa 

V— w^-J w(_4. w^ ^ZJZJ 




3000 


tcttcgtcgt 


acqccqttqc 


ccagctcgga 


acaaggcgga 


taccaaaaaa 




1060 

J U U u 


cagcggacag 


atqccctqqa 

J w j ZJ 


qqq t qqqq t Q 

ZD ZD ZD ^jjjj ^ZD 


qcracf ccaccc 

^f^wiwjvv^wjwww 


ccacacoata 


w^j w y w w 


± \J 


cgtcgcccaa 


tccgtactcc 


ttgagtttcc 


Qcocaaacat 


cttacaacca 

3 w L 3^33^^« 


at~ par* pa err 1 a 

UwVm'^wwOLV^w C4. 


J X O \J 


cgcgggccgc 


ggcggtgcgg 


ttgcccttca 


cggcgtccag 


cacgcgcagg 


atgtggcggc 


3240 


gttcgacctc 


cgccagtggc 


agcaggcccg 


catccagggg 


cgcaggcgca 


gtcggcgcgt 


3300 


tgacaccctg 


agcggctgcg 


ggaggcggca 


gggcggcccg 


gtccacatcg 


ggcaggggca 


3360 


ggtgctcttc 


gagaatctcc 


ccttcacaga 


gcaccacggc 


gctctcgata 


cagttctcca 


3420 
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gctcccgcac 


gtttccgggc 

ZJ ZJ ZJ ZJ 


caqcqqtaqc 

ZJ ZJ ZJ ZJ 


qcttqaqqcq 

Zj ^ Zj Zj Zj Zj 


ctccaccgcg 


qcqqcqctqa 


3480 


ggcggggcgg 


cgtcagccgg 


tgcctccggg 

—J ZJ -J -J 


cgacggcggc 

ZJ ZJ ZJ ZJ ZJ 


gacgaagtgg 

ZJ ZJ Zj Zj zj 


cqqqcqaqCC 

ZJ ZJ ZJ ZJ ZJ 


3540 


gctcgatgtc 


ctccgcgccg 
—> —j ~j 


cgctcccgca 


qcgqcgqcaq 

ZJ ZJ ZJ ZJ ZJ ZJ 


caccacctcg 


accaccttga 


3600 


tgcggtagta 

ZJ —i — ' — * 


gaggtcctcq 

ZJ ZJ ZJ ZJ 


cqqaaqcqqc 

ZjZJ Zj ZJZj 


cctcqqccac 


catqcqqqcc 


aggtcccgat 


3660 


gggtggccgc 


gacgatgcgc 

— ' —) ~J ZJ 


acgtccacct 


tcacggcctg 


ggtgcctccc 


acgcgctcga 


3720 


actcgcgatc 


ctggatgacc 


cgcagcaact 


tgccctgcac 


cqqcaqqqqc 

^ Zj ZJ ZJ ZJ ZJ ZJ 


agctcgccaa 


3780 


tctcgtcgat 


gaacacggtg 


ccgccgctgg 

—J ~J ZJ ZJ 


ccgcttcgaa 


Cttqccqqqc 

Zj ZjZjZj 


acqcqqtqqt 

ZJ ZJ ZJ ZJ ZJ 


3840 


ccgcgccggt 


gaaggcgccg 


cgttcgtggc 

-J —J ZJ ZJ 


cqaaqaqctc 


qttctcqatq 


aqcqtqqcqq 

^ZJ^ZJ ZJZJ ZJZJ 


3900 


gcagcgccqc 

-»J ZJ ZJ ZJ 


gcagtccacc 


ttgatgaagg 


gctggtccct 


gcggggacca 


ttcacgtgga 


3960 


cqqcacqqqc 

ZJ Zj Zj Zj zj 


qaacaqctcc 


ttqccqctqc 

Zj zj _j w 


cactctcgcc 


QCQcacrcaQC 

zj ZJ 


accgtcgcat 


4020 


cggtgggcgc 


qqccttqcqc 

ZJ ZJ ZJ ZJ 


accaqtcqqt 


aqatqqcctq 

zj zj zj zj 


qaQCtqCQQq 


gactcgccga 


4080 


tgatgcggtt 


gaagaagtag 


cccaccggta 


cctqqqqctq 

ZJ ZJ ZJ ZJ ^ ZJ 


ctccttcgcg 


cgctggagct 


4140 


cttgatagag 


gctggtgctc 
— > —j > i 


tqqaqqqcqq 

ZJ ZJ ZJ ZJ ZJ Zj Zj 


tgctcacctg 


cqaqqcqatq 


gcggtgagcc 


4200 


gctgcgtgtc 
— > —j ~j > 


ctcqtcqqtq 

ZJ ZJ ZJ Zj 


aagcggtcct 


cqcCQCqqcq 


attaaaqacc 


tggagcacgc 


4260 


cgtagagggc 


gccgtccccg 


tcqcqcaqtq 

ZJ ZJ ZJ ZJ 


qcacqqcqaq 


CaQQCtQQtQ 

w ^3 ZJ ZJ ZJ ZJ 


gtgcggtagc 


4320 


ccgtcatccg 


gtcgatgtcc 


qcqaaqaaqc 


qctqctcqcc 


qcqcqqqtcc 

ZJ ZJ ZJ ZJ ZJ ^ ^ 


ggcacgttga 


4380 


tggcgtgccc 


cgccttggcg 


acggtqccqq 

1 1 ZJ ZJ ZJ 


cqacqccctq 


gcccagcttg 


acgcgaatct 


4440 


gggacacctc 


gggcaggtgc 


gcgqcgcqqc 

—J ZJ ZJ ZJ ZJ ZJ 


tgaacagctc 


qcqqcqqqcc 


gggtccagca 


4500 


gccaqaqcqt 

—J Zj Zj Zj 


qccqcqqtcc 

ZJ ZJ ZJZJ 


qcttQcaqaq 

ZJ ZJ Zj Zj Zj 


tgatggcgat 


gcggtccatc 


aocQtctaaa 

Vp<* ^ 


4560 


ggaacqcqtc 

Zj Zj ^* zj Zj ^ ^ 


gaggtccacc 


tccctgccga 


cgagtcctcc 




aaaacctaaa 

V** V*" ^ 


4620 


agacgtccga 


gggggcttgg 


ggcatggcgg 


gcaacggcgg 


caggacgaag 


gcggaggccg 


4680 


caccataaca 


tccagagggc 


atgggactgc 


cccctctcag 


gccgcgcggc 


ccagcaccag 


4740 


ccgctggcct 


tcgcgtgcgg 


gctcgcacac 


ggggaagagg 


gcgcgggcct 


gctccgccat 


4800 


gtcctcgagc 


atgtcgtcgc 


cgtgcgccgg 


gtcatggtgg 


aacaggcaca 


gccggcgcgc 


4860 
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ccccaccagc 


ccggccacgc 


ccgcggcatc 


catcatqqtq 

™* ZJ ZJ ZJ 


gagtggcccc 


agcccttctt 


4920 


cgccacgccc 


ttgcggccct 


cgtattcgtc 


cggcgtgtac 


tgcgcatcca 


ggcacaggac 

ZJ ZJ -J -J 


4980 


gtccgcgccc 


tcgaagaggc 


ggcccacctc 


cggcgcgagc 


tcctgcaccc 


gcacctccac 


5040 


gtccgtggcg 


tagacgaacg 


aatggccatc 


cgcctccagg 

—J ZJ ZJ 


cggtacqcca 


ggcacccctg 


5100 


cgggtgcggc 


acgtcgatgg 


gcgtgacgcg 


gaaggggccc 

—) ~J -J -J ZJ 


acctccacgg 


qtcqqqcatq 

ZJ ^^"ZJZJZJ ZJ 


5160 


caacgccgag 


cggaagtcca 


tccgcgagcg 


catggtqctc 


aqcqqcaccq 


gaaaatgaag 


5220 


cggctgcatc 


tgcgcggcca 


actcggactg 


gagcgcctgg 


gccccattcg 


cgcccqqacc 


5280 


gtagagcgtc 


agctcggacg 


tgggcagcca 


ggccggcgtg 
— ' — ' ~j ~ / ~j »-> 


aagaagggga 


agccctgcac 


5340 


gtggtcccaa 


tgcagatgcg 


agaagaagag 

~J —J ZJ ZJ 


cgtggcctcc 


tqqqqcqcqc 

^ZJZJZJZJ ZJ ZJ 


cctcgcgcat 


5400 


catgatttcg 


cccagtgcgc 


ggatgcccgt 


ccccgcatcc 


aqqatqaqqc 

^ZDZJ ZJ ZJZJ 


qqtqqccctq 

ZJ ZJ *- Z3 


5460 


gctggtcacc 


tccacgcagg 


ccgtgttgcc 


accaatgcgc 


gagcccgaca 


ccgcgatgct 


5520 


cccccgaacg 


ccatgaaacc 


ggacttccat 


cgtaagtctc 


Cttqaatqqq 


qqqcctCCQC 

Zj Zj Zj ^ ^ ^v-v^v^v^ 


5580 


ctgggacgcc 


ctcatgcccg 


gagcctcaga 


gcacqqqqtq 

ZJ ZJ ZJ ZJ Z) ZJ 


tgccattccc 


aaatgcccgg 


5640 


aatcaggagc 


gcgggcctcg 


ggctcgtcca 


ccggtgctcc 


agaatggatc 


qcqctcqcct 


5700 


ggtgcgggcg 


atccaaagcg 


gtgcagqtcq 

ZJ ZJ Zj Zj Zj 


cccqcaqqac 

^J ZJ ZJ 


qqqqcqQCQQ 


Qcacqtcttc 


5760 


caacgtccca 


cggcagtcct 


gtcttcagat 

—J ZJ 


ctctcccgat 


qcqqqaaqqc 

ZJ u 333" w 33 w 


qtccaaaaQQ 

"3 Zj ^Zj Zj 


5820 


ttgcacccgg 


catcgagcgg 


ggctgtgtgt 

— > ZJ ZJ ZJ ZJ 


ttcaagtctt 


qtcqqaqcct 

Zj _3 zj 


cggacacaac 


5880 


cgtctgggtt 


ctgggaatgc 


gccggcttcc 


gttcactcca 


gagtgattca 


atggctctcg 


5940 


agtgcaggtt 


tagcaatcct 


cgggccqtaa 

-J __J ) ZJ 


ccacgccgtt 


gaaggcagtc 


acgct ctcgt 


6000 


cacgcttggg 


gtgtttccag 


cttcaacggt 


gtttatcctt 


caaaocaat t 

v*** W 


tocttoacac 

Vb» W Vm> N*** 


6060 


gctgcctcat 


ggaagcgtat 


gcaaaacaat 


gaaaacggtg 


tcgttgccga 


gccttagggc 


6120 


ctccagaacg 


ccatcctcgc 


ggacccaggc 


agccggaatt 


tgagacgggg 


ctgtcagcgg 


6180 


tttgaacgca 


aggatgcggc 


gggggttgtg 


gcggcagccc 


gaccagaatt 


cggttggtgt 


6240 


gccagttatt 


gtcagattct 


gagaaatagc 


aggctggggg 


gaagttgcaa 


tgcctgggcc 


6300 
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QCqqtqtqct 

~J > ZJ ZJ ZJ 


gagaacgatt 


qqqttqcatt 

ZJZJZJ W ^ W ^, 


gctcgtccgc 


gtcaatcacg 


aQaaacftQQc 

^33 *-*»-*»-*33 33 3 


6360 


tqccqctcaq 


ttggggaaac 


acggctacga 


gttcttcctg 


ccaacataca 


cacctcccaa 


6420 


qtCCtcqqqt 

—j ^ ^ ^ ^ ^ zj zj zj 


qtqaaqqcqa 

ZJ ZJ ZJ ZJ ZJ 


agcttccgct 


cttccccggg 


taccttttct 


atccfttacca 


6480 


gccgctcaat 


ccgtaccgca 


tcqtccqqqc 

-3 ^ ^ ^ 33 33 33 ^ 


QCCCQQQQtC 

Vp* 


atccaactac 


tcaaaaataa 

33 33 _3 33 l -33 CA 


6540 


cqcqqqqccg 

ZJ ZJ ZJ ZJ ZJ ZJ 


qaaqccqtqc 

ZJ ZJ ZJ ZJ 


ccgcacagga 


at tOQaaacc 

^* 33 33 ZJ ZJ 


at ccaccaacr 


tcacaaattc 

*«» 33 ^* 33 33 *™ 


6600 


qqqtgtctct 

ZJZJZJ ZJ 


tccaatccct 


gtgactatct 


3 U 3JJ '-'333 3 


caacacatac 

w 33 ^ * 33 ^* 33 33 ^* 


ocatcatcaa 

3^ V«> tA l» tA ~A CL 


6660 
\j \j \j \j 


aqqqcccctq 

ZJZJZJ ZJ 


acaqqtctqq 


aaggaagtct 


acrtoacaaac 

Zj zj ^zj zj zj 


aaaaaccaac 

v^v«*i33 ***33 ^* ^* 


tccaat 1~ raf 

\-« V— « l»o L>V^ML« 




tqtctccqtq 

— ' — ' ZJ 


qqqctgctac 

ZJ ZJ ZJ 


aqcqctcqqt 


qtccQtaaacr 

33 ^ ^ ^ 33 ^zjzj^zj 


cftoacfcacca 

33 ^33 33^33^^33 


aacaactaaa 


6780 


accgatcacc 


gactgattcc 


qcqqacatcc 


ccttccattc 


cttcatcacc 


ccaacccaca 


6840 


gcaaggcttc 


aqqgaccqtq 

— / — j _^ zj zj 


agtcgttcca 


tqqacaaqaa 


aattattttc 


aacatcatca 


6900 


ccagcaqtqt 


tcqqqaqqtq 


gtacccgaac 


tccraatcaca 


tcccrt tcoacr 

V— » v-n 3H i— > ^-'33 ^* 33 


^ y °- 33 33 " u 33 


\J ZJ \J \J 


acctqgtcqq 

—J ZJ ZJ ZJ 


actqqqcqcq 


aactcgctcg 


accacaccaa 

Nta** ^-J V** >W 


aatcatcaar 


P1~ Pr5 POP 1" CSCl 
V— ' V— CA ^ 33 33 
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CCqqccttcq 


tcgcgggcca 


cagcctgggc 


1428 


gagtacaacg 
0 


cgctgctggt 


cgcgggqqcc 

■~J ZJ ZJ ZJ ZJ ZJ 


ttcgacttcg 


agacgggact 




1434 


aagcggcggg 
0 


gcgaactcat 


gagcggcgcq 

ZJ ZJ ZJ ZJ ZJ ZJ 


tccqqaqqqa 


ccatggccgc 


ZD ZD ° ZD ZD ^ ZD ZD ZD ^ 


1440 


tgtgatgccg 
0 


tggccgtgga 


acaggtcctt 


cqaqaccqtc 


agctgaccag 


tctcroatatc 


1446 


gccaacatca 
0 


actcgcccga 


ccagattqtq 


gtctccggac 


CQQCQcaqoa 

^33^3 -5 Z5 t * 


catcaaacaa 

»- ^ ZD ZD ZD 


1452 


gcacggcagt 
0 


gtttcgtgga 


ccqtqqcqcq 

ZJ ZJ ZJ ZJ ZJ 


cqqtacqttc 


cgctcaacgt 


acaaacacca 

zd^zd zd zd zd 


1458 


tttcactcgc 
0 


gctacatgca 


gccqqccqcc 

ZJ ZJ ZJ ZJ 


aqcqaqttcq 


agcgcttcct 


atctcaattc 


1464 


cagtacgcgc 
0 


cgctccggtg 


cgtggtcatc 


tccaacgtca 


cgggccgacc 


ttacgctcat 


1470 


gacaacgtgg 
0 


tgcaggggct 


ggctctgcaa 


ctgcgcagcc 


cggtgcagtg 


gacggccacc 


1476 


gtccgctacc 
0 


tcctggaaca 


gggcgtggag 


gacttcgagg 


agctgggccc 


cggccgcgtg 


1482 


ctgacccgcc 
0 


tcatcaccgc 


gaacaagcgg 


ggcgcccccg 


caccggccac 


cgccgcgccc 


1488 


gcgaagtggg 
0 


cgaatgcctg 


agccctccgg 


agcgtcgttg 


aaatcctcgg 


ccggtgggcc 


1494 
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gtccggctgc tgagaccact gaatgtccac 
0 

gttcggggtc acctccgcca ttggccaggg 
0 

gggcgcggca cggttccggg tgatggagcg 
0 

gacgacggcc cacctggggg cggaaatcgc 
0 

acaactgtgg cgctcggcca cgttttcggg 
0 

ctggaacgcg gcgcgcctcc aggccgtccc 
0 

caccaacgtg cagcagcgcg acctggtgct 
0 

ctttctgcgg gcggcctacg ggtcgacctt 
0 

gcagcagttc gccatccacg ggatgtcctt 
0 

gctggcggtc atccaggccg cggaggcggt 
0 

cgtgggggcg ctgatggacg tctcctactg 
0 

gatgggcacc gaccggttcg cgcgggagcc 
0 

gagtgatggc ttcatctttg gagaggcgtg 
0 

cgctcggcga cgcggggtga ctcctcgcgg 
0 

cgcgagccgc ggcccgttgt cgtccatcga 
0 

gcggcacgcg gacctcgcgc cggagcgggt 
0 

gcgtcagggg gatgccatcg agctgggggc 
0 

ggtcaacacc acgaagtcca tcaccgggca 
0 

catcgccacg ctggtccagt tggagcaggg 
0 

cccgattgat tcatcgttcc gctgggtggg 
0 

cgcgctggtg ctcgcctacg gcttcggcgg 
0 

cgccacggag agctgacacg cccatgcaag 
0 

cgctccgggt ccgcttcgag gcgcagacct 
0 

acaacaccat cagccgcacg ctgattgacg 



ctcacctgtg 


caggagctgg 


ttgtctcggg 


1500 


ggccgcgtcc 


ttcacctcgg 


cgctgctgga 


1506 


gccgggccgt 


cagcatcagg 


ccaacgggca 


1512 


ctcgctggcc 


gtgcccgaag 

—J —J ZJ 


gcgtcacccc 


1518 


gcaggccgca 


ctggtgaccg 


tccacgaggc 

■mJ ZJ ZJ 


1524 


cggacaccgg 


attggattgg 


tggtgggggg 

ZJ ZJ ZJ ZJ ZJ ZJ ZJ ZJ 


1530 


gatgcaagac 


gcctatcgcg 

—J ZJ ZJ 


agcqqqtqcc 

ZJ ZJ ZJ ZJ v ZJ 


1536 


catggacacc 


gacctcgtgg 

—J ~J ZJ ZJ 


gcctctqcac 

ZJ ZJ 


1542 


cacggtggga 


ggcgcatcgg 

— ^ -J ZJ ZJ 


ccagtggcct 


1548 


gctctcaaga 


agggtggacg 

«J —J —J ZJ ZJ ZJ 


tttgcatcgc 


1554 


ggaatgccag 


ggcctgcggg 

-J ~J ZJ ZJ ZJ ZJ 


ccatggqcqc 

^^^^ZJZJZJ ZJ 


1560 


ggagcgtgcc 


tgccggccct 


tcqaccqqqa 

vv Zj vv zjzjzj^ 


1566 


cggcgccgtg 

—i—i ~J ZJ ZJ 


gtggttgaqt 


ctqcqqaqca 

ZJ ZJ ZJ ZJ 


1572 


catcctgtcg 


ggctgggcca 

—J ZJ ZJ ZJ ZJ 


tqcaqttqqa 


1578 


aggggagtcg 


caggtqattq 

ZJ ZJ ZJ 


qqqctqcqct 

ZJ ZJ ZD ^ ZJ ZJ ^ ^ 


1584 


ggactacgtg 


aatcctcacg 


qcaqcqqttc 

ZJ ZJ ZJ ZJ 


1590 


cttgaaggcg 


tgcgqcctqa 

ZJ ZJ ZJ ZJ 


cgcacgcccg 


1596 


tggcctgtcc 


tcggcgggtq 

>J J ZJ ZJ ZJ ZJ 


ccqtqqqqct 


1602 


ccggctgcac 


ccgtccttga 


acctqqtqqa 


1608 


ggccaccgcg 

—f *J ZJ ZJ 


gaqqcccaqt 

ZJ ZJZJ ZJ 


ccctccagaa 


1614 


catcaacacc 


gctgtcgccg 


tgcgccggag 


1620 


ccgcttcccc 


tccgcaccgc 


gactaccaga 


1626 


gttttctcca 


gctccaccgg 


ccggatgcgg 


1632 


agtgccagca 


ggtgctcacg 


ttatgtgagg 


1638 
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agcacgccac cacggtggtg ctcgaaggcc tgccacacgt gttctgcatg ggcgcggatt 1644 
0 

ttcgagccat ccacgaccgg gtcgacgacg gccgccggga gcaaggcaac gcggagcagc 1650 
0 

tgtaccggct gtggctgcaa ctggcgacag gcccctacgt gacggtcgcc catgtgcagg 1656 
0 

gcaaggccaa cgcgggcggc ctgggcttcg tcgccgcgtg cgacatcgtg ctggcaaagg 1662 
0 

cggaggtcca gttcagtctc tccgagctgc tgttcgggct gttccccgcc tgcgtgatgc 1668 
0 

cgttcctcgc ccggcgaatc ggcatccagc gggcgcacta cctgacgctg atgacgcggc 1674 
0 

ccatcgacgc ggcccaggcg ctgagctggg ggttggcgga cgcggtggac gccgatagcg 1680 
0 

agaagctgtt gcggctccac ttgcgcaggc tgcggtgcct gtcgaagcca gcggtgaccc 1686 
0 

agtacaagaa gtacgcctcc gagctgggcg gccagctgct cgcggccatg ccccgggcca 1692 
0 

tctccgccaa tgaggcgatg ttctccgacc gcgccacgct ggaagccatc catcgctacg 1698 
0 

tggagacagg ccgactccca tgggaatcat gacggaagga acgccaatgg cgccggtggt 1704 
0 

cacgctccat gaggtggagg agggggtggc gcagatcacc ctggtggatc gcgagaacaa 1710 
0 

gaacatgttc agcgagcagc tcgtgcgcga gctcatcacc gtgttcggca aggtgaatgg 1716 
0 

aaacgagcgc taccgcgcgg tggtgctcac cggctacgac acctacttcg cgctcggcgg 1722 
0 

gaccaaggcc ggcctgctgt ccatctgcga cggcatcggc tccttcaacg tcaccaactt 172 8 
0 

ctacagcctc gcgctggagt gcgacatccc ggtgatttcc gccatgcagg gacatggcgt 1734 
0 

aggcggcggg ttcgcgatgg ggctgttcgc ggacttcgtg gtcctgagcc gggagagcgt 1740 
0 

ctacacgacg aacttcatgc gctacggctt cacgccgggg atgggcgcca cgtacatcgt 174 6 
0 

gccgaagcgg ctggggtact cgctcgggca tgagctcctg ctcaacgcca ggaactaccg 1752 
0 

cggcgccgac ctggagaagc ggggcgtgcc ttttccggtg ttgccgcgca aggaagtctt 1758 
0 

gccccacgcc tacgagattg cgagggacct ggccgcgaaa cctcggctgt cgctcgtgac 1764 
0 

gctcaagcgg cacctggttc gcgacatccg ccgagagctt ccggacgtca tcgagcgtga 1770 
0 

gctggagatg cacggcatca ccttccatca cgacgacgtg aggaggcgca tcgagcagct 1776 
0 

gttcctctga ggcgcgcccc tatgttgaac ctgatcaaca accacgcaca cggttatgtg 1782 
0 
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gtcacgcccg tggtcctggc ctgcaacgac 
0 

ccgaaggact tcgaccggtt ggcggaggca 
0 

gcgatgagga tgttcgaatc gctcggctgg 
0 

gtgacggcgg cggcggccgc gcatcggtcc 
0 

ctgcccatgg accggtacct gcgcggggag 
0 

cgctctcggg cgtcgtggga taccgatgac 
0 

atcatcacgc cgctgatgct cgcgctggag 
0 

ctgtccgacc tgtggtccgg gggggatgga 
0 

cacgagctgg ccgggttctt ctccgcgcag 
0 

gagctcacgc ccaagggcgc cttcatcttc 
0 

tcgtaccggc cgatgctggc cagcatgccg 
0 

ttcgggcggg acgaagcggg ccacgaactg 
0 

agcggccacc agcaccggaa gtacttcgcg 
0 

gatgccgaga acctgtcggc acagccgcgc 
0 

acgctcctga agcgggtgta tgaaacggtg 
0 

gaccggtttc cgctcacgct catcgccgcg 
0 

gggcggacgc tggccgggtt ggagcacgtt 
0 

cgtctcatcg aggacctgcg ggcgcgcggg 
0 

cgctcgtttc tcgaccacga ccgtccctac 
0 

gcccggattc cgttcgattc ggtgttcgtg 
0 

gaggtgttcc acagcctggt ggagcacctc 



gctqqcctqt 

ZJ ZJ ZJ ' ^ ZJ 


tcgaactcct 


qcqqcaqqqa 


1788 


ttgcgtgcca 


accggggaca 


tctgcgcgtc 


1794 


gttcgccgcg 


acgcggatga 

ZJ ZJ ZJ ZJ 


cgtgtacgcg 

ZJ ZJ ZJ ZJ 


1800 


ttcccccgcg 


aggcgcagtc 

ZJ ZJ ZJ J 


gctcttcgcg 


1806 


gacggcctqt 

zj zjzj zj 


CCCtqqcqcc 


qtqqttcqaq 

j7 j 3 w w ^* 33 3 


1812 


acgctggtgc 

~J ZJ ZJ ZJ 


qcqaqctqct 

Zj^Zj ZJ ZJ^^ 


cgacggcgcc 


1818 


cagcgtgggg 

w* ~-J —} ZJ ZJ 


gcctcaaqqa 

ZJ J ZJ 


qqcqaqqcqt 

zjzj zj zjzj zj 


1824 


agggacacgt 


gcgtccccqa 


qqccqtccaa 


1830 


aagtggacqc 

~J ZJ ZJ ZJ 


qtqaqqacqc 

ZJ ^ZJ ZJZJ ZJ 


cqtcqacqcq 

33 3 33 3 


1836 


gaqcqqqcat 

ZJ ZJ ZJ ZJ ZJ 


tgctcttcgc 


catcgtcggc 


1842 


cagctgctct 


tcqqtqactq 

ZJ ZJ v ZJ ZJ 


cqaccaqqtc 


1848 


cacctggacc 


gaaccctcaa 


cqtqattqqq 


1854 


gagctggaga 

~J —J ZJ ZJ ZJ 


agctcatcat 


caccgtcttc 


1860 


tacatcgcqq 


acatqqqqtq 

33-33 ZJ 


cqqtqacqqc 

j j *-3 v ^ x -'33 > — 


1866 


cttcggcaca 


cqcqqcqqqq 


aagggcgctc 


1872 


gacttcaacq 

—i ZJ 


aqaaqqcqct 


cqaaqccqct 

33 3 3 


1878 


gccttgcgcg 


cggacqtqqc 

ZJ ZJ ZJ ZJ ZJ 


qcqqccqqac 

ZJ ZJ ZJ ZJ ZJ 


1884 


ctagccgagc 


ctgagaatac 


gctgcacatc 


1890 


cagcctcccg 


cggacagggc 


ggggctccac 


1896 


ggcaaggcgg 


gccaggaggt 


ggttccggcg 


1902 


gag 






1905 



Page 54 



